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Description
Technical Field

[0001] An embodiment of the invention relates to a
technique of effectively controlling uplink transmission
timing for each of respective uplink transmission timing
groups of a mobile-station apparatus in a case where the
mobile-station apparatus supports transmission at a plu-
rality of uplink transmission timings.

Background Art

[0002] In 3GPP (34 Generation Partnership Project)
that is a standardization project, standardization of an
OFDM (Orthogonal Frequency-Division Multiplexing)
communication mode, or Evolved Universal Terrestrial
Radio Access (hereinafter, referred to as "EUTRA") that
realizes high-speed communication by employing flexi-
ble scheduling at a predetermined frequency unit and
time unit called a resource block has been carried out.
[0003] In addition, in the 3GPP, advanced EUTRA
which realizes further high-speed data transmission and
has upper compatibility with EUTRA has been discussed.
As atechnique in advanced EUTRA, carrier aggregation
(CA) has been suggested. The carrier aggregation is a
technique of improving a transmission rate by using a
plurality of different frequencies (component carriers, al-
so referred to as CC) in an aggregated manner. In addi-
tion, there is suggested a technique in which a mobile-
station apparatus in communication with a base-station
apparatus by using the carrier aggregation has a plurality
of uplink transmission timings (Timing Advance; TA) for
each frequency or component carrier (NPL 1).

[0004] In EUTRA, arandom access procedure is pre-
pared to adjust the uplink transmission timing of the mo-
bile-station apparatus. With regard to the random access
procedure, a method, in which the base-station appara-
tus configures information indicating initiation of the ran-
dom access procedure to a physical downlink control
channel and transmits the information in order for a spe-
cific mobile-station apparatus to initiate the random ac-
cess procedure, may be exemplified in addition to a meth-
od in which the mobile-station apparatus autonomously
determines necessity of the random access procedure
and initiates the random access procedure.

[0005] In addition, in the 3GPP, in a case where the
mobile-station apparatus in communication with the
base-station apparatus by using the carrier aggregation
needs a different uplink transmission timing for each fre-
quency or a plurality of frequencies (component carriers),
there are suggested that frequencies (component carri-
ers) of the same uplink transmission timing are grouped,
and a timer (transmission timing timer, Timing Alignment
Timer; TAT) that manages a state of the uplink transmis-
sion timing is provided for each group, or that one refer-
ence cell that is used as a reference of the uplink trans-
mission timing is provided for each group (NPL 2). In
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addition, a group in which the uplink transmission timings
indicate the same frequency (component carrier) is also
referred to as a transmission timing group (Timing Align-
ment Group; TAG).

[0006] In 3GPP, there is also suggested that a group,
to which the frequency (component carrier) of the mobile-
station apparatus in communication with the base-station
apparatus by using the carrier aggregation belongs, can
be changed to another group for each frequency (com-
ponent carrier) by instruction from the base-station ap-
paratus (NPL 3).

[0007] In addition, the base-station apparatus consti-
tutes one cell by combining one downlink component car-
rier and one uplink component carrier. In addition, the
base-station apparatus may constitute one cell by only
one downlink component carrier.

[0008] Renesas Mobile Europe, "Discussion on TAT
and TAG handling", 3GPP Draft, R2-115783, 3rd Gen-
eration Partnership Project (3GPP), Mobile Competence
Centre, 650 Route des Lucioles, F-06921 Sophia-Antip-
olis Cedex, France, vol. RAN WG2, no. San Francisco,
USA,20111114-20111118, November7, 2011 discloses
possible managements of TAG and TAT. It is proposed
to confirm carriers within a same TA group should use a
same TA value and a same timing reference. It is further
proposed that, to configure a new TA group, atleast eNB
should configure TA group index, TAT length, and pos-
sible to configure pathloss reference and timing refer-
ence if needed. It is further proposed that, to generate a
new TA group, RRC signalling should be used, to move
an SCell from one TA group to another, MAC layer sig-
nalling could be configured. It is further proposed that UE
should release the SRS on SCell upon the TAT expiry
on SCell.

[0009] Huaweietal.,"Signalling for the TA Group Man-
agement", 3GPP Draft, R2-115827, 3rd Generation Part-
nership Project (3GPP), Mobile Competence Centre, 650
Route des Lucioles, F-06921 Sophia-Antipolis Cedex,
France, vol. RAN WG2, no. San Francisco, USA,
20111114-20111118, November 8, 2011 discloses sig-
nalling for TA group management. It is proposed that
RRC message is used for the TA group (re)configuration.
Itis further proposed that SCell-only TA group should be
de-configured when the last SCell is removed from the
TA group.

[0010] CATT,"Signaling for TAG configuration", 3GPP
Draft, R2-115791, 3rd Generation Partnership Project
(3GPP), Mobile Competence Centre, 650 Route des Lu-
cioles, F-06921 Sophia-Antipolis Cedex, France, vol.
RAN WG2, no. San Francisco, USA,
20111114-20111118, November 8, 2011 relates to
adopting RRC signalling for TAG configuration and
reconfiguration. It is further proposed that TAG number
configured by eNB should not exceed UE’s multi-TA ca-
pability.

[0011] Alcatel-Lucent et al., "TA group management"”,
3GPP Draft, R2-116181, 3rd Generation Partnership
Project (3GPP), Mobile Competence Centre, 650 Route
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des Lucioles, F-06921 Sophia-Antipolis Cedex, France,
vo. RAN WG2, no. San Francisco, USA,
20111114-20111118, November 7, 2011 discloses con-
figuration and reconfiguration of TA group ID. It is pro-
posed that, since pathloss reference and timing refer-
ence are required to be configured by RRC, RRC shall
allocate the TA group of a SCell.

[0012] Pantech, "Reference for Timing and Path loss
with TAG management"”, 3GPP Draft, R2-116045, 3rd
Generation Partnership Project (3GPP), Mobile Compe-
tence Centre, 650 Route des Lucioles, F-06921 Sophia-
Antipolis Cedex, France, vol. RAN WG2, no. San Fran-
cisco, USA, 20111114-20111118, November 8, 2011 re-
lates to sending the timing reference and pathloss refer-
ence for SCells in sTAG. It is proposed that the timing
reference information for sTAG should be transmitted
with TAG configuration message. It is further proposed
that path loss reference should be transmitted on RRC
same as Rel-10.

Citation List
Non Patent Literature
[0013]

NPL 1: R2-101567, NTT DOCOMO, 3GPP TSG-
RAN WG2#69, 22-26 February 2010, San Francis-
co, USA

NPL 2: R2-115803, Nokia Siemens Networks, Nokia
Corporation, 3GPP TSG-RAN WG2#76, 14-18 No-
vember 2011, San Francisco, USA

NPL 3: R2-115199, HT mMobile Inc., 3GPP TSG-
RAN WG2#75 bis, 10-14 October 2011, Zhuhai, Chi-
na

Technical Problem

[0014] However, as disclosed in NPL 3, in the method
of modification of the group of the transmission timing of
the uplink, to which the cell in communication belongs,
by an instruction of the base-station apparatus only dis-
closes a method of only modification of the group while
retaining the cell. However, in a case where the reference
cell thatis used as areference of the uplink transmission
timing is changed by modification of a serving cell con-
figuration such as modification of the cell by hand-over,
a reference cell for a transmission timing of an uplink of
a referenced cell that belongs to the same group is not
present, and thus the transmission timing becomes in-
definite.

[0015] In addition, there is no determination of how to
reconfigure the transmission timing timer for each trans-
mission timing group. This means that a radio resource,
which cannot be practically used for the mobile-station
apparatus, is configured. Therefore, management of the
radio resource regarding uplink transmission control in a
communication system becomes inefficient, and thus
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there is a problem in that usage efficiency of the radio
resources decreases.

[0016] In consideration of the above-described prob-
lems, an object of embodiments of the invention is to
provide a technique of efficiently controlling uplink trans-
mission timings for each of the uplink transmission timing
groups in a case where a mobile-station apparatus sup-
ports transmission at a plurality of uplink transmission
timings. In other words, the problem relates to providing
a technique of efficiently controlling uplink transmission
timings for each of the uplink transmission timing groups
in a case where a mobile-station apparatus supports
transmission at a plurality of uplink transmission timings.

Solution to Problem

[0017] The above-stated problem is solved by the fea-
tures disclosed by the independent claims. Preferred em-
bodiments are defined in the dependent claims.

[0018] In this specification, the respective embodi-
ments are disclosed as a technical improvementin acase
where the mobile-station apparatus and the base-station
apparatus are connected to each other by using a plu-
rality of serving cells of different frequencies. However,
a communication mode, which is applicable to the re-
spective embodiments, is not limited to a communication
mode such as EUTRA and advanced EUTRA having up-
per compatibility with EUTRA.

[0019] For example, the technique described in this
specification may be used in various communication sys-
tems such as a code division multiple access (CDMA)
system, a time division multiple access (TDMA) system,
a frequency division multiple access (FDMA) system, an
orthogonal FDMA (OFDMA) system, a single carrier FD-
MA (SC-FDMA) system, and the other systems. In addi-
tion, in this specification, a system and a network may
be used synonymously. Advantageous Effects of Inven-
tion

[0020] As described above, according to the embodi-
ments of the invention, in a case where the mobile-station
apparatus, which is capable of being connected to the
base-station apparatus by using a plurality of serving
cells of different frequencies, supports transmission at a
plurality of uplink transmission timings, it is possible to
provide a technique of effectively controlling an uplink
transmission timing for each of the uplink transmission
timing groups.

Brief Description of Drawings
[0021]

[Fig. 1] Fig. 1 is a block diagram illustrating a sche-
matic configuration of a mobile-station apparatus in
embodiments of the invention.

[Fig. 2] Fig. 2 is a block diagram illustrating a sche-
matic configuration of a base-station apparatus in
the embodiments of the invention.
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[Fig. 3] Fig. 3 is a sequence chart illustrating a pri-
mary cell modification procedure in a first embodi-
ment of the invention.

[Fig. 4] Fig. 4 is a diagram illustrating an example of
cell configurations having a plurality of uplink trans-
mission timings in the first embodiment of the inven-
tion.

[Fig. 5] Fig. 5 is a flowchart illustrating a preliminary
process of primary cell reconfiguration in the firstem-
bodiment of the invention.

[Fig. 6] Fig. 6 is a diagram illustrating a reconfigura-
tion process necessary during modification of a pri-
mary cell in the first embodiment of the invention.
[Fig. 7] Fig. 7 is a flowchart illustrating reference cell
reconfiguration in the first embodiment of the inven-
tion.

[Fig. 8] Fig. 8 is a flowchart illustrating group recon-
figuration in the first embodiment of the invention.
[Fig. 9] Fig. 9 is a flowchart illustrating transmission
timing timer reconfiguration in the first embodiment
of the invention.

[Fig. 10] Fig. 10 is a sequence chart illustrating a
secondary cell modification procedure in a second
embodiment of the invention.

[Fig. 11] Fig. 11 is a flowchart illustrating a prelimi-
nary process of secondary cell reconfiguration in the
second embodiment of the invention.

[Fig. 12] Fig. 12 is a flowchart illustrating reference
cell reconfiguration in the second embodiment of the
invention.

[Fig. 13] Fig. 13 is a flowchart illustrating transmis-
sion timing timer reconfiguration in the second em-
bodiment of the invention.

[Fig. 14] Fig. 14 is a diagram illustrating an example
of acommunication network configuration according
to the embodiments of the invention.

[Fig. 15] Fig. 15 is a diagram illustrating an example
of component carrier configuration with respect to
the mobile-station apparatus according to the em-
bodiments of the invention.

[Fig. 16] Fig. 16 is a diagram illustrating a sequence
chart illustrating a contention based random access
procedure.

[Fig. 17] Fig. 17 is a sequence chart illustrating a
non-contention based random access procedure.
Description of Embodiments

[0022] Prior to description of respective embodiments
of the invention, a technique relating to the respective
embodiments of the invention will be briefly described.

[Physical Channel]

[0023] Amainphysical channel (or physical signal) that
is used in EUTRA and advanced EUTRA will be de-
scribed. A channel indicates a medium that is used for
transmission of signals, and the physical channel indi-
cates a physical medium that is used for transmission of

10

15

20

25

30

35

40

45

50

55

signals. There is a possibility that in EUTRA and ad-
vanced EUTRA, the physical channel may be added, or
a structure or a format type of the physical channel may
be changed or added in the future. However, even in the
case of modification or addition, this case has no effect
on a description of respective embodiments of the inven-
tion.

[0024] In EUTRA and advanced EUTRA, scheduling
of the physical channel is managed by using a radio
frame. One radio frame is 10 ms, and the one radio frame
is constituted by 10 subframes. In addition, one sub-
frame is constituted by two slots (that is, one slot is 0.5
ms). In addition, management is performed by using a
resource block as the minimum unit of scheduling in
which physicalchannels are mapped. The resource block
is defined as a constant frequency domain in which a
frequency axis is constituted by an assembly of a plurality
of sub-carriers (for example, 12 sub-carriers) and a do-
main in which the frequency axis is constituted by a con-
stant transmission time interval (one slot).

[0025] A synchronization signal is constituted by three
kinds of primary synchronization signals, and a second-
ary synchronization signal constituted by 31 kinds of
codes that are arranged alternately in a frequency do-
main. 504 kinds of cell identifiers (physical cell identity;
PCI)) that identify a base-station apparatus, and a frame
timing for radio synchronization are shown by a combi-
nation of signals of the primary synchronization signals
and the secondary synchronization signal. A mobile-sta-
tion apparatus specifies the cell ID of the synchronization
signal that is received by cell search.

[0026] A physical broadcast information channel
(PBCH; Physical Broadcast Channel) is transmitted to
notify a control parameter (broadcast information (sys-
teminformation)) thatis commonly used in mobile-station
apparatuses in a cell. With regard to the broadcast infor-
mation that is not notified by the physical broadcast in-
formation channel, a radio resource is notified by a phys-
ical downlink control channel, and is transmitted as a
Layer 3 message (system information) by a physical
downlink shared channel. As broadcast information, a
cell global identifier (CGl) that indicates an individual cell
identifier, a tracking area identifier (TAl) that manages a
standby area according to paging, random access con-
figuration information (transmission timing timer and the
like), common radio resource configuration information,
and the like are notified.

[0027] A downlinkreference signalis divided into a plu-
rality of types in accordance with a use thereof. For ex-
ample, a cell-specific RS (reference signal) is a pilot sig-
nal that is transmitted for each cell with a predetermined
power, and is a downlink reference signal that is period-
ically iterated in a frequency domain and a time region
on the basis of a predetermined rule. The mobile-station
apparatus measures a reception quality for each cell by
receiving the cell-specific RS. In addition, the mobile-sta-
tion apparatus uses a down cell-specific RS as a refer-
ence signal for demodulation of a physical downlink con-
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trol channel or a physical downlink shared channel which
is transmitted simultaneously with the cell-specific RS.
As a sequence that is used in the cell-specific RS, a se-
quence, which can be identified for each cell, is used.
[0028] Inaddition, the downlink reference signal is also
used to estimate adownlink channel variation. The down-
link reference signal that is used to estimate the channel
variation is referred to as a channel state information ref-
erence signal (CSI-RS). In addition, a downlink reference
signal that is individually configured for each mobile-sta-
tion apparatus is referred to as a UE specific reference
signal (URS) or dedicated RS (DRS), and is used to de-
modulate the physical downlink control channel or the
physical downlink shared channel.

[0029] The physical downlink control channel (PD-
CCH) is transmitted as several OFDM symbols from the
beginning of each subframe, and is used to give an in-
struction about radio resource allocation information ac-
cording to scheduling of the base-station apparatus and
an adjustmentamount of increase and decrease in trans-
mission power to the mobile-station apparatus. Itis nec-
essary for the mobile-station apparatus to acquire radio
resource allocation information such as an uplink grant
during transmission and a downlink grant (downlink as-
signment) during reception from the physical downlink
control channel by monitoring the physical downlink con-
trol channel addressed to the mobile-station apparatus
before transmitting and receiving a Layer 3 message
(paging, hand-over command, and the like) that is down-
link data or downlink control data, and by receiving the
physical downlink control channel addressed to the mo-
bile-station apparatus. In addition, in addition to the trans-
mission as the above-described ODFM symbols, the
physical downlink control channel may be configured to
be transmitted as a resource block region that can be
dedicatedly allocated to the mobile-station apparatus
from the base-station apparatus.

[0030] A physical uplink control channel (PUCCH) is
used to give a reception confirmation response
(ACK/NACK, Acknowledgement/Negative Acknowl-
edgement) of data transmitted on the physical downlink
shared channel, to give downlink channel (channel state)
information (CSI), or to make a scheduling request (SR)
thatis a radio resource allocation request (radio resource
request) of the uplink. CSlincludes CQIl (Channel Quality
Indicator), PMI (Precoding Matrix Indicator), PTI (Pre-
coding Type Indicator), and RI (Rank Indicator). Each
indicator may be described as indications, but a use and
meaning thereof are the same in each case.

[0031] A physical downlink shared channel (PDSCH)
is also used to notify the mobile-station apparatus of pag-
ing or broadcast information (system information) that is
not notified on physical broadcast information channel
as a Layer 3 message in addition to the downlink data.
Radio resource allocation information of the physical
downlink shared channel is shown on the physical down-
link control channel.

[0032] A physical uplink shared channel (PUSCH)
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mainly transmits uplink data and uplink control data, and
may include a reception quality of the downlink or control
data such as ACK/NACK. In addition, the physical uplink
shared channel is also used to notify the base-station
apparatus of uplink control information as a Layer 3 mes-
sage in addition to the uplink data. In addition, as is the
case with the downlink, radio resource allocation infor-
mation of the physical uplink shared channel is shown
on the physical downlink control channel.

[0033] An uplink reference signal (also, referred to as
an uplink pilot signal or an uplink pilot channel) includes
a demodulation reference signal (DMRS) that is used by
the base-station apparatus to demodulate the physical
uplink control channel PUCCH and/or the physical uplink
shared channel PUSCH, and a sounding reference signal
(SRS) thatis used by the base-station apparatus to main-
ly estimate a channel state of the uplink. In addition, ex-
amples of the sounding reference signal include a peri-
odic sounding reference signal (periodic SRS) and an
aperiodic sounding reference signal (aperiodic SRS).
[0034] A physical random access channel (PRACH) is
achannel that is used to give a notification of a preamble
sequence and includes guard time. The preamble se-
quence is configured to express information of six bits
by preparing 64 kinds of sequences. The physical ran-
dom access channel is used as access means of the
mobile-station apparatus to the base-station apparatus.
The mobile-station apparatus uses the physical random
access channel to request a radio source when the phys-
ical uplink control channel is not configured, or to make
arequest for the base-station apparatus to transmit trans-
mission timing adjustment information (also, referred to
as timing advance (TA)) necessary to align an uplink
transmission timing to a reception timing window of the
base-station apparatus.

[0035] Specifically, the mobile-station apparatus
transmits the preamble sequence by a radio resource for
the physical random access channel that is configured
by the base-station apparatus. The mobile-station appa-
ratus, which receives the transmission timing adjustment
information, configures a transmission timing timer that
counts available time of the transmission timing adjust-
ment information that is commonly configured by broad-
cast information (or individually configured with a Layer
3 message), and manages an uplink state as a transmis-
sion timing adjustment state for available time (during
counting) of the transmission timing timer, and as a trans-
mission timing non-adjustment state (transmission timing
non-adjustment state) during a period other than an avail-
able period (during stopping). The Layer 3 message is a
message of a control plane which is interchanged be-
tween RRC (radio resource control) layers of the mobile-
station apparatus and the base-station apparatus, and
is used synonymously with an RRC signaling or an RRC
message. In addition, the other physical channels are
not involved with respective embodiments of the inven-
tion, and thus detailed description thereof will be omitted.
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[Carrier Aggregation]

[0036] The carrier aggregation is a technique of deal-
ing a plurality of frequencies (component carriers or fre-
quency bands) of different frequency bands as one fre-
quency (frequency band) by aggregating the frequen-
cies. For example, in a case of aggregating five compo-
nent carriers having a frequency bandwidth of 20 MHz
by the carrier aggregation, a mobile-station apparatus
having capability capable of performing the carrier ag-
gregation performs an access by regarding these carriers
to have one frequency bandwidth of 100 MHz. In addition,
the component carriers that are aggregated may be con-
tiguous frequencies or frequencies in which the entirety
or parts of these are not contiguous. For example, in a
case where frequency bands that can be used are a 800
MHz band, 2.4 GHzband, and 3.4 GHz band, an arbitrary
component carrier may be transmitted in the 800 MHz
band, another component carrier may be transmitted in
the 2 GHz band, and still another component carrier may
be transmitted in the 3.4 GHz band.

[0037] Inaddition, a plurality of contiguous or non-con-
tiguous component carriers in the same frequency band,
for example, in the 2.4 GHz band may be aggregated.
The frequency bandwidth of each component carrier may
be a frequency bandwidth narrower than 20 MHz, and
respective frequency bandwidths may be different from
each other. It is preferable that the frequency bandwidth
be the same as any frequency bandwidth of a cell in the
related artwhen considering backward compatibility. The
base-station apparatus may increase or decrease the
number of uplink or downlink component carriers allocat-
ed to the mobile-station apparatus on the basis of various
factors such as an amount of staying data buffer, a re-
ception quality of a cell which is reported from the mobile-
station apparatus, a load in cells, and QoS. In addition,
it is preferable that the number of uplink component car-
riers that are allocated (configured, added) to the mobile-
station apparatus by the base-station apparatus be equal
to or less than the number of downlink component carri-
ers.

[Configuration of Communication Network]

[0038] Fig. 14 is a diagram illustrating an example of
acommunication network configuration according to em-
bodiments of the invention. In a case where a mobile-
station apparatus 1 can be radio-connected to a base-
station apparatus 2 by simultaneously using frequency
bands of a plurality of frequencies (component carriers,
Band 1 to Band 3) by performing carrier aggregation, as
a communication network configuration, a configuration,
in which one arbitrary base-station apparatus 2 includes
transmission apparatuses 11 to 13 (and reception appa-
ratuses 21 to 23 (not shown)) for a plurality of frequen-
cies, and control of respective frequencies is performed
by one base-station apparatus 2, is suitable from the
viewpoint of simplification of control. The configuration
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of the base-station apparatus 2 is not limited to Fig. 14.
[0039] However, when a plurality of frequencies are
contiguous frequencies, the base-station apparatus 2
may be configured to perform transmission of a plurality
of frequencies with one transmission apparatus. In addi-
tion, a transmission and reception timing may be different
for each frequency. The number of transmission appa-
ratuses and reception apparatuses may be different or
transmittable and receivable frequencies may be differ-
ent. A communication possible range of each frequency,
which is controlled by the transmission apparatus of the
base-station apparatus 2, is regarded as a cell. At this
time, an area (cell), whichis covered with each frequency,
may have an area or shape different in each case. In
addition, a covering area may be different for each fre-
quency.

[0040] However,inthefollowing description, a descrip-
tion will be made by referring to the area covered with a
frequency of a component carrier constituted by the
base-station apparatus 2 as a cell, but it should be con-
sidered that this reference may be different from the def-
inition of a cell in a communication system in which the
mobile-station apparatus or the base-station apparatus
in respective embodiments of the invention are in prac-
tical use. For example, in an arbitrary communication
system, a part of component carriers that are used by
the carrier aggregation may be defined as an additional
simple radio resource other than the cell. In addition, the
component carrier may be defined as an extension cell
different from a cell in the related art. Even when the
component carrier is referred to as a cell in respective
embodiment of the invention and is different from the
definition of the cell in communication systemin practical
use, this has no effect on the gist of the respective em-
bodiments of the invention.

[0041] In addition, the carrier aggregation is commu-
nication with a plurality of cells by using a plurality of
component carriers (frequency bands), and is also re-
ferred to as cell aggregation. In addition, the mobile-sta-
tion apparatus 1 may be wirelessly connected to the
base-station apparatus 2 through a relay station appa-
ratus (or repeater) for each frequency. That s, the base-
station apparatus 2 of the respective embodiments of the
invention may be substituted with a relay station appa-
ratus.

[0042] The base-station apparatus 2 of a third gener-
ation, which is defined in 3GPP, is referred to as NodeB,
and a base-station apparatus in EUTRA and advanced
EUTRA is also referred to as eNodeB. In addition, the
mobile-station apparatus 1 of a third generation, which
is defined by 3GPP, is referred to as UE (User Equip-
ment). The base-station apparatus 2 manages a cell that
is an area in which communication of the mobile-station
apparatus 1 is possible, and the cell is also referred to
as a macro cell, a femtocell, a picocell, or a nanocell in
accordance with the size of the area in which communi-
cation with the mobile-station apparatus 1 is possible. In
addition, when the mobile-station apparatus 1 can estab-
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lish communication with an arbitrary base-station appa-
ratus 2, among cells of the base-station apparatus 2, a
cell that is used for communication with the mobile-sta-
tion apparatus 1 is a serving cell, and the other cells are
referred to as neighboring cells. That s, in a case where
the mobile-station apparatus 1 and the base-station ap-
paratus 2 are in communication by using a plurality of
cells using the carrier aggregation, a plurality of the serv-
ing cells are present for the mobile-station apparatus 1.
[0043] In addition, when being simply referred to as a
mobile-station apparatus or a base-station apparatus in
the respective embodiments, the mobile-station appara-
tus and the base-station apparatus represent a mobile-
station apparatus and a base-station apparatus which
support communication established by aggregating cells
having a plurality of different uplink transmission timings
in accordance with the carrier aggregation.

[Component Carrier Configuration]

[0044] Fig. 15 is a diagram illustrating an example of
a correspondence relation between a downlink compo-
nentcarrier and an uplink component carrier that are con-
figured with respect to the mobile-station apparatus 1 by
the base-station apparatus 2 in a case where the mobile-
station apparatus 1 according to the embodiments of the
invention performs carrier aggregation. Fig. 15 illustrates
a correspondence relation between four downlink com-
ponent carriers (downlink component carriers DL_CC1
to DL_CC4) and three uplink component carriers (uplink
component carriers UL_CC1 to UL_CC3), but the em-
bodiments of the invention are not limited to the config-
uration of the example of configuring the component car-
riers shown in Fig. 15.

[0045] The downlink component carrier DL_CC1 and
the uplink componentcarrier UL_CC1, the downlink com-
ponent carrier DL_CC2 and the uplink component carrier
UL_CC2, and the downlink component carrier DL_CC3
and the uplink component carrier UL_CC3 in Fig. 15 are
referred to as a cell-specific linkage. In addition, similar
to the downlink component carrier DL_CC4, a compo-
nent carrier for only the downlink without a configuration
of an uplink component carrier (without the cell-specific
linkage) may be configured for the carrier aggregation.
[0046] The cell-specific linkage is a correspondence
relation (coordination relation, link information) between
component carriers of an uplink and a downlink, and a
correspondence relation is typically shown at a part
(SIB2; System Information Block Type 2) of broadcast
information. The cell-specific linkage is also referred to
as an SIB2 linkage, and a configuration is explicitly noti-
fied as a part of broadcast information. In addition, in a
case of adding a component carrier (cell) in the carrier
aggregation, a configuration of the correspondence re-
lation is notified as an RRC message (Layer 3 message)
or the configuration is implicitly notified by using informa-
tion of a correspondence relation between definition of
the uplink and definition of the downlink which are unique-
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ly determined in a case of not being apparently instructed.
In a case of using the RRC message, the base-station
apparatus 2 may notify the mobile-station apparatus 1 of
information of a different cell-specific linkage with an up-
link component carrier which is shown as broadcast in-
formation of the downlink component carrier that is con-
figured.

[0047] In contrast, the base-station apparatus 2 may
individually configure the correspondence relation be-
tween the downlink component carrier and the uplink
component carrier for each mobile-station apparatus 1
(individual linkage; UE-Specific Linkage) separately from
the cell-specific linkage. At this time, the configuration of
the individual-linkage is shown with an RRC message
(Layer 3 message). The base-station apparatus 2 may
allocate a plurality of the configurations necessary for
transmission of the physical random access channel for
each uplink component carrier or for each uplink frequen-
cy.

[0048] In a case where the mobile-station apparatus 1
does not perform the carrier aggregation, the cell-specific
linkage is typically used to show a correspondence rela-
tion between frequencies of the uplink and the downlink
which are used for communication with the base-station
apparatus 2. In addition, the cell-specific linkage is used
to show a correspondence relation between component
carriers of the uplink and the downlink to which radio
resource allocation notified by the physical downlink con-
trol channel during carrier aggregation is applied.
[0049] The individual linkage is typically used to calcu-
late a path loss used for transmission power control of
the uplink component carrier of the mobile-station appa-
ratus 1 on the base of quality of which downlink compo-
nent carrier. In addition, the individual linkage is used to
show that the physical downlink control channel PDCCH,
which notifies radio resource allocation information to
perform scheduling (radio resource allocation) of the
component carrier of the mobile-station apparatus 1, is
transmitted by which downlink component carrier.
[0050] A cell, which is constituted by the uplink com-
ponent carrier in which the uplink control channel config-
uration for radio resource request is performed, and the
downlink component carrier that is connected to the up-
link component carrier in cell-specific linkage, is referred
to as a primary cell (PCell). In addition, a cell, which is
constituted by a component carrier other than the primary
cell, is referred to as a secondary cell (SCell).

[0051] The mobile-stationapparatus 1 performsrecep-
tion of a paging message, detection of broadcast infor-
mation updating, an initial access procedure, random ac-
cess for scheduling request, and the like by the primary
cell. On the other hand, these are not performed in the
secondary cell. The primary cellis not subjected to control
of activation and deactivation (that is, the primary cell is
regarded to be always activated). However, the second-
ary cell has an activation state and a deactivation state,
and change of these states is apparently designated from
the base-station apparatus 2, and the states are changed
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on the basis of a timer that is configured in the mobile-
station apparatus 1 for each component carrier. As de-
scribed above, the primary cell and the secondary cell
are collectively referred to as a serving cell.

[0052] The mobile-station apparatus 1 and the base-
station apparatus 2 allocate a cell index with respect to
the primary cell and the secondary cell to identify the
secondary cell, and identify the serving cell that is an
object to be added, deleted, or changed by using the cell
index. The cell index of the primary cell is always zero,
and any one of 1 to 7 is allocated to the cell index of the
secondary cell.

[0053] Here, the activation or deactivation of the com-
ponent carrier (that is, activation or deactivation of the
secondary cell) is controlled by an L2 (Layer 2) message
that can be analyzed by a configuration task of a Layer
2. That is, the activation or deactivation is controlled by
a control command that is decoded in a physical layer
(Layer 1) and is recognized in the Layer 2. In addition,
the L2 message in EUTRA and advanced EUTRA is no-
tified by a control command (MAC control element) that
is analyzed in a MAC layer.

[0054] The mobile-station apparatus 1 may stop the
monitoring of the uplink grant and the downlink grant
(downlink assignment) that are used for scheduling of a
component carrier (secondary cell) that is deactivated.
That is, the monitoring of the physical downlink control
channel may be stopped. In addition, the mobile-station
apparatus 1 may stop transmission of a periodic sound-
ing reference signal (periodic SRS) that is an uplink ref-
erence signal with respect to the uplink of the component
carrier (secondary cell) that is deactivated. In addition,
the mobile-station apparatus 1 may stop transmission of
the physical uplink control channel with respect to the
uplink of a component carrier (secondary cell) that is de-
activated. In addition, the mobile-station apparatus 1 may
perform measurement at a sampling rate lower than a
sampling rate in an activated state with respect to the
downlink of the component carrier (secondary cell) that
is deactivated.

[Random Access procedure]

[0055] A series of procedure relating to the random
access s referred to as arandom access procedure. The
random access procedure includes two sequences in-
cluding a contention based random access and a non-
contention based random access procedure.

[0056] The contention based random access proce-
dure is a random access procedure in which preamble
sequences transmitted from different mobile-station ap-
paratuses may collide with each other (contention), and
is used for an initial access from a state in which connec-
tion (communication) is not established between the mo-
bile-station apparatus and the base-station apparatus,
scheduling request for requesting a transmission re-
source of the uplink from a state in which the mobile-
station apparatus and the base-station apparatus are
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connected to each other, and the like. The collision of
the preamble sequences represents that a plurality of
mobile-station apparatuses transmit the physical random
access channel by using the same frequency and time
resource by using the same preamble sequence. In ad-
dition, the collision of the preamble sequences is also
referred to as collision of random access.

[0057] The non-contention based random access pro-
cedure is a random access procedure in which collision
does not occur in preamble sequences transmitted from
different mobile-station apparatuses. The random ac-
cess procedure is initiated by an instruction of the base-
station apparatus in a state in which the mobile-station
apparatus is connected to the base-station apparatus
and synchronization of the uplink deviates. Initiation of
the non-contention based random access procedure is
instructed by a message of the RRC (Radio Resource
Control; Layer 3) layer and control data of the physical
downlink control channel PDCCH.

[0058] The preamble sequence (dedicated preamble)
thatis used as the non-contention based random access
procedure is individually notified to the mobile-station ap-
paratus from the base-station apparatus. With regard to
the preamble sequence that is used as the contention
based random access procedure, the mobile-station ap-
paratus randomly selects and uses one preamble se-
quence from preamble sequences that is not used as the
dedicated preamble during random access. Among pre-
amble sequences which can be used by the mobile-sta-
tion apparatusinan arbitrary cell, the number of preamble
sequences that are used in the contention based random
access procedure and the non-contention based random
access procedure, respectively, is notified from the base-
station apparatus.

[0059] The contention based random access proce-
dure will be briefly described with reference to Fig. 16.
First, the mobile-station apparatus 1 transmits the pre-
amble sequence (random access preamble), which is
selected on the basis of a radio channel loss (path loss)
of the downlink or the size of Message 3 (message trans-
mitted in step S3), to the base-station apparatus 2 (step
S1). The base-station apparatus 2, which receives the
random access preamble, calculates an amount of devi-
ation in a transmission timing between the mobile-station
apparatus 1 and the base-station apparatus 2 from the
random access preamble, and transmits a response (ran-
dom access response) for the random access preamble
in combination with transmission timing adjustment in-
formation which is included in the response and adjusts
the deviation in the transmission timing to the mobile-
station apparatus 1 (step S2).

[0060] The mobile-station apparatus 1 confirms the
contents of the random access response, and in a case
where a preamble number, which corresponds to the
transmitted random access preambile, is included in the
random access response, the mobile-station apparatus
1 adjusts the uplink transmission timing from the trans-
mission timing adjustment information. In a case of ad-



15 EP 2 800 428 B1 16

justing the transmission timing, the mobile-station appa-
ratus 1 starts a transmission timing timer (TA timer; TAT)
indicating that the adjusted transmission timing is avail-
able.

[0061] In addition, the mobile-station apparatus 1
transmits a message of a higher layer (higher layer mes-
sage, RRC message) on the basis of scheduling infor-
mation included in the random access response to the
base-station apparatus 2 (step S3). The base-station ap-
paratus 2 transmits a collision confirmation message
(contention resolution) to the mobile-station apparatus 1
that can receive the higher layer message in step S3
(step S4), and completes the procedure.

[0062] The non-contention based random access pro-
cedure will be briefly described with reference to Fig. 17.
First, the base-station apparatus 2 notifies the mobile-
station apparatus 1 of a number of the dedicated pream-
ble and a number of the physical random access channel
thatis used (random access channel number) (allocation
of the random access preamble) (step S11). The random
access channel number is a number indicating a sub-
frame that permits transmission of the physical random
access channel by using the dedicated preamble (or a
number of the dedicated preamble) notified to the mobile-
station apparatus 1 by the base-station apparatus 2. For
example, an arbitrary random access channel number
indicates thatthe dedicated preamble may be transmitted
through the entirety of physical random access channels,
and an arbitrary random access channel number indi-
cates that the dedicated preamble may be transmitted
by every two physical random access channels in a time
direction.

[0063] The random access preamble allocation is no-
tified to the mobile-station apparatus 1 from the base-
station apparatus 2 by using the physical downlink control
channel or the RRC message.

[0064] The mobile-station apparatus 1 transmits a pre-
amble sequence (dedicated preamble), which corre-
sponds to the number of a preamble that is designated,
with a physical random access channel to which trans-
mission of the dedicated preamble indicated by the ran-
dom access channel numberis permitted (step S12). The
base-station apparatus 2, which receives the dedicated
preamble, calculates an amount of deviation in a trans-
mission timing between the mobile-station apparatus 1
and the base-station apparatus 2 from the dedicated pre-
amble, and transmits a response (random access re-
sponse) for the dedicated preamble in combination with
transmission timing adjustment information which is in-
cluded in the response and adjusts the deviation in the
transmission timing to the mobile-station apparatus 1
(step S13), and completes the procedure.

[0065] However, in a case where a value of the pre-
amble number which is notified from the base-station ap-
paratus 2 shows a specific value (for example, zero), the
mobile-station apparatus 1 performs the contention
based random access procedure instead of the non-con-
tention based random access procedure. In this case,
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the mobile-station apparatus 1 completes the random
access procedure according to the procedure of step S1
to step S4 in Fig. 16.

[0066] Hereinafter, appropriate embodiments of the in-
vention will be described in detail with reference to the
attached drawings while considering the above-de-
scribed circumstances. In addition, in the description of
the embodiments of the invention, in a case where it is
determined that a specific description with respect to a
known function or configuration relating to the embodi-
ments of the invention makes the gist of the embodiments
of the invention ambiguous, the detailed description will
be omitted.

<First Embodiment>

[0067] A first embodiment of the invention will be de-
scribed below. This embodiment relates to a method for
controlling uplink transmission during the carrier aggre-
gation of the mobile-station apparatus 1, and particularly,
this embodiment shows a method for controlling uplink
transmission in a case where the mobile-station appara-
tus 1 manages a plurality of uplink transmission timings.
[0068] Fig. 1is a block diagramiillustrating an example
of a configuration of a mobile-station apparatus 1 accord-
ing to the first embodiment of the invention. The mobile-
station apparatus 1 includes a reception unit 101, a de-
modulation unit 102, adecoding unit 103, a measurement
processing unit 104, a control unit 105, a random access
control unit 106, a coding unit 107, a modulation unit 108,
a transmission unit 109, a timing management unit 110,
and a higher layer 111. The higher layer 111 includes an
RRC (Radio Resource Control) layer that performs radio
resource control. In addition, the random access control
unit 106 and the timing management unit 110 are blocks
realizing a specific function of a MAC (Management Ac-
cess Control) layer that manages a data link layer.
[0069] In addition, the mobile-station apparatus 1 may
include a plurality of reception-based blocks (the recep-
tion unit 101, the demodulation unit 102, and the decod-
ing unit 103) and a plurality of transmission-based blocks
(the coding unit 107, the modulation unit 108, and the
transmission unit 109) to support a plurality of frequen-
cies (frequency bands, frequency bandwidths).

[0070] With regard to reception, mobile-station appa-
ratus control information is input from the higher layer
111 to the control unit 105, and reception-related control
information is appropriately input to the reception unit
101, the demodulation unit 102, and the decoding unit
103 as reception control information. The mobile-station
apparatus control information is information which is nec-
essary for radio communication control of the mobile-
station apparatus 1 and which is constituted by reception
control information and transmission control information.
The mobile-station apparatus control information is con-
figured by the base-station apparatus 2 or system pa-
rameters, and is input to the control unit 105 by the higher
layer 111 as necessary. In addition, in addition to infor-
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mation of reception frequency band, information such as
areception timing relating to each channel, a multiplexing
method, and radio resource mapping information is in-
cluded in the reception control information.

[0071] The receive signal is received in the reception
unit 101. The reception unit 101 receives the signal with
a frequency band designated by the reception control
information. The signal that is received is input to the
demodulation unit 102. The demodulation unit 102 de-
modulates the receive signal, and inputs the signal to the
decoding unit 103 to correctly decode downlink data and
downlink control data. Each piece of data thatis decoded
is input to the higher layer 111.

[0072] The measurement processing unit 104 creates
downlink measurement information on the basis of re-
sults of measurement about a reception quality (SIR,
SINR, RSRP, RSRQ, RSS], path loss, and the like) of a
downlink reference signal for each cell (component car-
rier) or measurement about a reception error rate of a
physical downlink control channel or a physical downlink
shared channel, and outputs downlink measurement in-
formation to the higher layer 111. In addition, the meas-
urement processing unit 104 measures a timing of a
downlink physical channel which is received as neces-
sary, and input the resultant received timing information
to the timing management unit 110. The downlink meas-
urement information is used to perform detection of radio
link failure which is accompanied with radio link reestab-
lishment, and radio link monitoring which is accompanied
with stopping of uplink transmission in the higher layer
111.

[0073] Inaddition, with regard to transmission, the mo-
bile-station apparatus control information is input to the
control unit 105 from the higher layer 111, and transmis-
sion-related control information is appropriately input to
the random access control unit 106, the coding unit 107,
the modulation unit 108, and the transmission unit 109
as transmission control information. Information such as
coding information, modulation information, information
of a transmission frequency band, a transmission timing
relating to each channel, a multiplexing method, and ra-
dio resource mapping informationisincluded in the trans-
mission control information as uplink scheduling informa-
tion of the transmit signal.

[0074] The random access configuration information
is input to the random access control unit 106 from the
higher layer 111. Preamble information, radio resource
information for physical random access channel trans-
mission, and the like are included in the random access
configuration information. The higher layer 111 config-
ures transmission timing adjustment information that is
used to adjust an uplink transmission timing and a trans-
mission timing timer to the timing management unit 110
as necessary. The timing management unit 110 manag-
es a state of the uplink transmission timing (a transmis-
siontiming adjustment state or a transmission timing non-
adjustment state) for each cell (or for each cell group and
for each TA group) on the basis of a reception timing
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input from the measurement processing unit 104, or tim-
ing information configured by the higher layer 111.
[0075] In a case where it is necessary to manage the
state of a plurality of uplink transmission timings, the high-
er layer 111 configures transmission timing adjustment
information, which corresponds to an uplink transmission
timing of each of a plurality of cells (or cell groups, TA
groups), in the timing management unit 110.

[0076] In addition to the uplink data and the uplink con-
trol data which are input from the higher layer 111, ran-
dom access data information relating to transmission of
the physical random access channelis input to the coding
unit 107 from the random access control unit 106. The
coding unit 107 creates a preamble sequence, which is
transmitted with a physical random access channel, on
the basis of the random access data information. In ad-
dition, the coding unit 107 appropriately codes each data
in accordance with the transmission control information,
and outputs the resultant coded data to the modulation
unit 108.

[0077] The modulation unit 108 modulates an output
from the coding unit 107. The transmission unit 109 per-
forms mapping of an output of the modulation unit 108
to afrequency domain, converts a signal of the frequency
domain to a signal of a time domain, and carries the re-
sultant signal on a carrier wave of a predetermined fre-
quency to perform power amplification. In addition, the
transmission unit 109 adjusts the uplink transmission tim-
ing in accordance with the transmission timing adjust-
ment information for each cell (or each cell group, each
TA group) which is input from the timing management
unit 110 and transmits the resultant uplink transmission
timing that is adjusted. The physical uplink shared chan-
nel in which the uplink control data is mapped may in-
clude, for example, a Layer 3 message (radio resource
control message; RRC message) in addition to user data.
In Fig. 1, the other constituent elements of the mobile-
station apparatus 1 are omitted because the constituent
elements have no strong relation with this embodiment.
However, it is apparent that the mobile-station apparatus
1includes a plurality of blocks, which have the other func-
tions necessary for operation, as constituent elements.
[0078] Fig. 2is a block diagram illustrating an example
of the base-station apparatus 2 according to the first em-
bodiment of the invention. The base-station apparatus
includes a reception unit 201, a demodulation unit 202,
a decoding unit 203, a control unit 204, a coding unit 205,
a modulation unit 206, a transmission unit 207, a higher
layer 208, and a network signal transmission and recep-
tion unit 209. In addition, the base-station apparatus 2
may include a plurality of reception-based blocks (the
reception unit 201, the demodulation unit 202, and the
decoding unit 203) and a plurality of transmission-based
blocks (the coding unit 205, the modulation unit 206, and
the transmission unit 207) to support a plurality of fre-
quencies (frequency bands, frequency bandwidths).
[0079] The higher layer 208 inputs downlink data and
downlink control data to the coding unit 205. The coding
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unit 205 codes the input data and inputs the coded data
to the modulation unit 206. The modulation unit 206 per-
forms modulation of the coded signal. In addition, the
signal that is output from the modulation unit 206 is input
to the transmission unit 207. The transmission unit 207
performs mapping of the input signal to a frequency do-
main, converts a signal of the frequency domain to a sig-
nal of a time domain, and transmits the resultant signal
after carrying the signal on a carrier wave of a predeter-
mined frequency to perform power amplification. The
downlink shared channel in which the downlink control
data is mapped typically constitutes a Layer 3 message
(RRC message).

[0080] In addition, the reception unit 201 converts the
signal received from the mobile-station apparatus 1 into
a digital signal of a base band. In a case where a cell of
a plurality of different transmission timings is configured
with respect to the mobile-station apparatus 1, the recep-
tion unit 201 receives a signal at a timing different for
each cell (or for each cell group, for each TA group). The
digital signal that is converted in the reception unit 201
is input to the demodulation unit 202 and is demodulated.
The signal that is demodulated in the demodulation unit
202 is input to the decoding unit 203 and is decoded, and
the decoding unit 203 outputs uplink control data or uplink
data that is correctly decoded to the higher layer 208.
Base-station apparatus control information, which is nec-
essary for control of each of these blocks, is information
which is constituted by reception control information and
transmission control information and which is necessary
for radio communication control of the base-station ap-
paratus 2. The base-station apparatus control informa-
tion is configured by a higher layer network apparatus
(MME or gateway apparatus, OAM) or system parame-
ters, and is input to the control unit 204 by the higher
layer 208 as necessary.

[0081] Thecontrolunit204 inputstransmission-related
base-station apparatus control information to each block
of the coding unit 205, the modulation unit 206, and the
transmission unit 207 as transmission control informa-
tion, and the control unit 204 appropriately inputs recep-
tion-related base-station apparatus control information
to each block of the reception unit 201, the demodulation
unit 202, and the decoding unit 203 as reception control
information. The RRC of the base-station apparatus 2 is
present as a part of the higher layer 208.

[0082] On the otherhand, the network signal transmis-
sion and reception unit 209 performs transmission or re-
ception of a control message or user data between the
base-station apparatuses 2 or between a higher layer
network apparatus and the base-station apparatus 2. In
Fig. 2, the other constituent elements of the base-station
apparatus 2 are omitted because the constituent ele-
ments have no strong relation with this embodiment.
However, it is apparent that the base-station apparatus
2includes a plurality of blocks, which have the other func-
tions necessary for operation, as constituent elements.

[0083] Inaddition, as a network configuration of a com-
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munication system in which the mobile-station apparatus
1 and the base-station apparatus 2 are disposed, the
same network configuration shown in Fig. 14 may be
applied.

[0084] Fig. 3 is a sequence chart illustrating a primary
cell modification procedure in the mobile-station appara-
tus 1 and the base-station apparatus 2 according to this
embodiment. The mobile-station apparatus 1 of this se-
quence chart initiates operation from a state (connected
state)of being connected to the base-station apparatus
2 through at least the primary cell and one or more sec-
ondary cells in which the uplink transmission timing is
different from that of the primary cell.

[0085] Although being omitted in Fig. 3, the mobile-
station apparatus 1 transmits mobile-station apparatus
capability notification message (UE Capability) to the
base-station apparatus 2 by using an RRC message be-
fore step S101. At least physical layer-related parame-
ters such as the number of antennas of the mobile-station
apparatus 1, a transmittable and receivable frequency
band (bandEUTRA) in EUTRA, random access capabil-
ity, MIMO capability, radio parameters (RF parameters)
such as a combination (Support Band Combination) of
frequency bands with which carrier aggregation is pos-
sible, and measurement parameters indicating a fre-
quency band capable of being measured without a meas-
urement gap are configured in the mobile-station appa-
ratus capability notification message, and the base-sta-
tion apparatus 2 can perform appropriate communication
resource configuration, measurement configuration, and
secondary cell configuration with respect to the mobile-
station apparatus 1 on the basis of the contents of the
mobile-station apparatus capability notification mes-
sage.

[0086] Fig. 4 illustrates an example of a carrier aggre-
gation state of the mobile-station apparatus 1 and the
base-station apparatus 2 in Fig. 3. Component carriers
CC1 to CC5 indicate different frequencies. A primary cell
PC1 is a cell of the component carrier CC1. A secondary
cell SC1 is a cell of the component carrier CC2. A sec-
ondary cell SC2 is a cell of the component carrier CC3.
A secondary cell SC3 is a cell of the component carrier
CC4. In addition, a cell (neighboring cell NC1) that does
not constitute the carrier aggregation is a cell of the com-
ponent carrier CC5.

[0087] Here, the primary cell PC1 and the secondary
cell SC1 belong to a transmission timing group 1, and a
timer that manages the uplink transmission timing in the
transmission timing group 1 is a transmission timing timer
1. Similarly, the secondary cell SC2 and the secondary
cell SC3 belong to a transmission timing group 2, and a
timer that manages the uplink transmission timing in the
transmission timing group 2 is a transmission timing timer
2. That is, the uplink transmission timing is different be-
tween the cells (the primary cell PC1 and the secondary
cell SC1) of the transmission timing group 1, and the cells
(the secondary cell SC2 and the secondary cell SC3) of
the transmission timing group 2.
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[0088] The transmission timing group (transmission
timing group 1), which is constituted by cells including
the primary cell, is referred to as a primary transmission
timing group (pTAG). In addition, the transmission timing
group (transmission timing group 2), which is constituted
by only the secondary cells, is referred to as a secondary
transmission timing group (sTAG). A plurality of the sec-
ondary transmission timing groups may be configured
with respect to the mobile-station apparatus 1.

[0089] To determine that a serving cell (primary cell,
secondary cell) belongs to which transmission timing
group, the base-station apparatus 2 configures a trans-
mission timing group identifier (TAG-ID) to the serving
cell with respect to the mobile-station apparatus 1. It is
preferable that the transmission timing group identifier
(TAG-ID) be notified from the base-station apparatus 2
in the RRC message, and the transmission timing group
identifier (TAG-ID) is commonly notified with a broadcast
information channel or individually notified for each mo-
bile-station apparatus 1 in a control message. The trans-
mission timing group identifier may be simply referred to
as a group identifier.

[0090] In the following description, it is assumed that,
TAG1 has been configured as the transmission timing
group identifier of the transmission timing group 1, and
TAG2 has been configured as the transmission timing
group identifier of the transmission timing group 2. In ad-
dition, it is assumed that TAT1 has been configured as
the transmission timing timer 1 of the transmission timing
group 1, and TAT2 has been configured as the transmis-
sion timing timer 2 of the transmission timing group 2.
The length of the transmission timing timer may be a
value common to all of the transmission timing groups,
or may be a value different in each transmission timing
group.

[0091] In addition, the base-station apparatus 2 may
implicitly notify the mobile-station apparatus 1 of config-
uration of a default value (for example, zero) as the trans-
mission timing group identifier of a corresponding cell
without notifying the mobile-station apparatus 1 of the
transmission timing group identifier. In addition, in a case
where transmission timing group identifier is not notified
from the base-station apparatus 2, the mobile-station ap-
paratus 1 may determine that a default value is config-
ured as the transmission timing group identifier of a cor-
responding cell.

[0092] In Fig. 4, it is assumed that a reference cell
(hereinafter, referred to as a timing reference cell), which
is used as a reference of the transmission timing in the
transmission timing group 1, is the primary cell PC1, and
a timing reference cell in the transmission timing group
2 is the secondary cell SC2. The timing reference cell is
a cell that is used as a reference of calculation, adjust-
ment, and updating of the transmission timing of the
transmission timing group including the corresponding
timing reference cell, and is not configured as a trans-
mission timing of a cell in a different transmission timing

group.

10

15

20

25

30

35

40

45

50

55

13

[0093] In addition, the cell (neighboring cell NC1),
which does not constitute the carrier aggregation, may
be a cell that belongs to an arbitrary transmission timing
group, a cell in a new transmission timing group, or a cell
in which the transmission timing group has not been con-
figured yet. In Fig. 4, the neighboring cell NC1 is de-
scribed as the cell in the new transmission timing group
(transmission timing group 3).

[0094] One timing reference cell is present for each
group at all times. In the primary transmission timing
group, the timing reference cell is the primary cell. On
the other hand, in the secondary transmission timing
group, the timing reference cell is any one of secondary
cells that constitute the secondary transmission timing
group. The mobile-station apparatus 1 may regard the
secondary cell in which the random access procedure
succeeds as the timing reference cell, and the mobile-
station apparatus 1 may regard a secondary cell that is
configured with an MAC information element or an RRC
message from the base-station apparatus 2 as the timing
reference cell.

[0095] In addition, a cell that is used for calculation of
a path loss indicating a propagation channel loss of the
downlink reference signal is referred to as a path loss
reference cell, and the path loss reference cell is config-
ured for each secondary cell in which an uplink configu-
ration is present. The path loss reference cell of the pri-
mary cell is configured with the primary cell at all times,
but as the path loss reference cell of the secondary cell
in which the uplink configuration is present, any one of
the primary cell or the secondary cell is configured. How-
ever, the path loss reference cell of the secondary cell,
which constitutes the secondary transmission timing
group (sTAG), is configured with the secondary cell at all
times.

[0096] Hereinafter, a control procedure of the mobile-
station apparatus 1 and the base-station apparatus 2,
which are in the carrier aggregation state (cell configu-
ration) in Fig. 4, will be described for explanation of an
operation, but an actual carrier aggregation state (cell
configuration) of the mobile-station apparatus 1 and the
base-station apparatus 2 is not limited to the configura-
tion of Fig. 4.

[0097] Returning to Fig. 3, when determining that it is
necessary to change a cell (source primary cell) currently
operating as the primary cell, the base-station apparatus
2 transmits a message (primary cell modification instruc-
tion message) that instructs modification of the primary
cell to the mobile-station apparatus 1 (step S100). When
the primary cell (source primary cell) of the mobile-station
apparatus 1 is changed, the base-station apparatus 2
may consider a report (measurement report) of meas-
urement results, which is transmitted from the mobile-
station apparatus 1, a load situation of each frequency,
and whether or not MBMS is received. In addition, "giving
an instruction" means that control parameters (informa-
tion elements) relating to radio control, which have been
configured in the mobile-station apparatus 1, are recon-
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figured.

[0098] At this time, cell information (a cell ID, a fre-
quency ID, a cell index, and the like) which designates a
cell (a target primary cell) that newly operates as the pri-
mary cell at a change destination, broadcast information
(a frequency bandwidth, a common radio resource con-
figuration information, and the like) that is transmitted by
the target primary cell, physical channel configuration in-
formation for access to the target primary cell, random
access configuration information, and the like are con-
figured in the primary cell modification instruction mes-
sage.

[0099] The base-station apparatus 2 may initiate the
non-contention based random access procedure by con-
figuring an dedicated preamble as one of random access
configuration information to the mobile-station apparatus
1, or initiate the non-contention based random access
procedure without configuring the dedicated preamble to
the mobile-station apparatus 1.

[0100] The base-station apparatus 2 may allow con-
figuration modification information of the secondary cell
to be concurrently included in the primary cell modifica-
tion instruction message. The configuration modification
information of the secondary cell is information that in-
structs addition, deletion, configuration modification
(reconfiguration) of the secondary cell. The mobile-sta-
tion apparatus 1 that receives the primary cell modifica-
tion instruction message changes all secondary cells that
have been configured into a deactivation state. At this
time, in a case where deletion of the secondary cell is
instructed by the configuration modification information
of the secondary cell, the mobile-station apparatus 1 de-
letes the secondary cell that is instructed, and changes
the entirety of remaining secondary cells into a deactiva-
tion state (step S102). In order words, in step S102, the
mobile-station apparatus 1 and the base-station appara-
tus 2 changes the entirety of serving cells other than the
primary cell into a deactivation state.

[0101] Continuously, the mobile-station apparatus 1
determines a necessary control content (process) by per-
forming a preliminary process of primary cell reconfigu-
ration (step S103) in which the target primary cell and a
current carrier aggregation state are compared with each
other.

[0102] In addition, according to the control content
(process) determined in step S103, the mobile-station
apparatus 1 selects a necessary control content among
step S104 to step S106, and performs the process. The
processes of step S104 to step S106 may be performed
in an arbitrary procedure instead of the procedure shown
in Fig. 3. In addition, step S102 may be performed im-
mediately after step S103 to step S106.

[0103] In step S104, the mobile-station apparatus 1
performs a reconfiguration process of reconfiguring the
reference cell in a transmission timing group (also, re-
ferred to as a source primary cell group and a first group)
ofthe source primary cell and a transmission timing group
(also, referred to as a target primary cell group and a
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second group) of the target primary cell, respectively, as
necessary.

[0104] In addition, in step S105, the mobile-station ap-
paratus 1 performs a process of reconfiguring a cell group
in the transmission timing group (source primary cell
group) of the source primary cell and the transmission
timing group (target primary cell group) of the target pri-
mary cell.

[0105] In addition, in step S106; the mobile-station ap-
paratus 1 performs a process of reconfiguring a trans-
mission timing timer in the transmission timing group
(source primary cell group) of the source primary cell,
and the transmission timing group (target primary cell
group) of the target primary cell.

[0106] Fig. 5is aflowchartillustrating details of a proc-
ess flow of the preliminary process of the primary cell
reconfiguration in step S103. In step S201, the mobile-
station apparatus 1 determines which cell is a newly des-
ignated target primary cell from the cell information (a
cell ID, a frequency ID, and the like) of the primary cell
modification instruction message.

[0107] In step S201, the mobile-station apparatus 1
confirms which transmission timing group configured in
the mobile-station apparatus 1 the target primary cell
designated with the primary cell modification instruction
message belongs to. At this time, the mobile-station ap-
paratus 1 confirms that the transmission timing group to
which the target primary cell belongs is classified to any
of (1) existing primary cell group (source primary cell
group), (2) existing secondary cell group, and (3) new
transmission timing group. In addition, in step S202, the
mobile-station apparatus 1 determines a necessary con-
trol procedure on the basis of the transmission timing
group classified in step S201.

[0108] In a case where the transmission timing group
to which the target primary cell belongs is (1) existing
primary cell group, the mobile-station apparatus 1 deter-
mines that a reconfiguration process when cell group is
not changed (step S203) is necessary. In addition, in a
case where the transmission timing group to which the
target primary cell belongs is (2) existing secondary cell
group, in step S204, the mobile-station apparatus 1 de-
termines whether or not the target primary cell is the tim-
ing reference cell in the secondary cell group.

[0109] In a case where the target primary cell is the
timing reference cell in the secondary cell group, the mo-
bile-station apparatus 1 determines that a reconfigura-
tion process when the timing reference cell is changed
(step S205) is necessary. On the other hand, in a case
where the target primary cell is not the timing reference
cell in the secondary cell group, the mobile-station ap-
paratus 1 determines that a reconfiguration process
when the timing reference cell is not changed (step S206)
is necessary.

[0110] .Inacase where the transmission timing group
to which the target primary cell belongs is (3) new trans-
mission timing group, the mobile-station apparatus 1 de-
termines that a new cell group reconfiguration process



25 EP 2 800 428 B1 26

(step S207)is necessary. In addition, after determination
of these reconfiguration processes, the preliminary proc-
ess of the primary cell reconfiguration is complete.
[0111] Fig. 6 is a diagram illustrating that a reconfigu-
ration process necessary on the basis of the transmission
timing group of the primary cell after modification (target
primary cell) is different in a case where the primary cell
of the mobile-station apparatus 1 and the base-station
apparatus 2 of the cell configuration shown in Fig. 4 is
changed (reconfigured).

[0112] A first case (Fig. 6(a)) is a case in which the
target primary cell is the cell (the secondary cell SC1 of
Fig. 4) of the primary transmission timing group before
modification, and in this case, the reconfiguration proc-
ess when cell group is not changed (step S203 in Fig. 5)
is applied. In addition, the target primary cell at this time
may be a cell that is not configured without limitation to
the secondary cell.

[0113] Atthistime, the mobile-station apparatus 1 and
the base-station apparatus 2 determine that the refer-
ence cell reconfiguration (step S104 in Fig. 3) and the
transmission timing timer reconfiguration (step S106 in
Fig. 3) are necessary as the reconfiguration process
when a cell group is not changed (step S203 in Fig. 5).
[0114] A second case (Fig. 6(b)) is a case in which the
target primary cell is the timing reference cell (the sec-
ondary cell SC2 in Fig. 4) of the secondary transmission
timing group before modification, and in this case, the
reconfiguration process when the timing reference cell
is changed (step S205 in Fig. 5) is applied. In addition,
the target primary cell at this time may be a cell that has
not been configured without limitation to the secondary
cell.

[0115] Atthistime, the mobile-station apparatus 1 and
the base-station apparatus 2 determine that the refer-
ence cell reconfiguration (step S104 in Fig. 3), the cell
group reconfiguration (step S105in Fig. 3), and the trans-
mission timing timer reconfiguration (step S106 in Fig. 3)
are necessary as the reconfiguration process when a tim-
ing reference cell is changed (step S205 in Fig. 5).
[0116] A third case (Fig. 6(c)) is a case in which the
target primary cell is a cell (the secondary cell SC3 in
Fig. 4) other than the timing reference cell of the second-
ary transmission timing group before modification, and
in this case, the reconfiguration process when the timing
reference cell is not changed (step S206 in Fig. 5) is
applied. In addition, the target primary cell at this time
may be a cell that has not been configured without limi-
tation to the secondary cell.

[0117] Atthis time, the mobile-station apparatus 1 and
the base-station apparatus 2 determine that the refer-
ence cell reconfiguration (step S104 in Fig. 3), the cell
group reconfiguration (step S105in Fig. 3), and the trans-
mission timing timer reconfiguration (step S106 in Fig. 3)
are necessary as the reconfiguration process when the
timing reference cell is not changed (step S206 in Fig. 5).
[0118] A fourth case (Fig. 6(d)) is a case in which the
target primary cell is a cell (the neighboring cell NC1 in
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Fig. 4) that constitutes a new secondary transmission
timing group before modification, and in this case, the
new cell group reconfiguration process (step S207 in Fig.
5) is applied.

[0119] At this time, the mobile-station apparatus 1 and
the base-station apparatus 2 determine that the refer-
ence cell reconfiguration (step S104 in Fig. 3), the cell
group reconfiguration (step S105in Fig. 3), and the trans-
mission timing timer reconfiguration (step S106 in Fig. 3)
are necessary as the new cell group reconfiguration proc-
ess (step S207 in Fig. 5).

[0120] Fig. 7 is a flowchart illustrating a process flow
of the reference cell reconfiguration in the respective cas-
es. Methods of reconfiguring the reference cell in the
above-described first to fourth cases will be described
below, respectively.

[0121] The method of reconfiguring the reference cell
of the first case will be described below.

[0122] Inthe first case, the mobile-station apparatus 1
and the base-station apparatus 2 reconfigure the source
primary cell group reference cell (step S301). As a spe-
cific example, in the first case, the mobile-station appa-
ratus 1 and the base-station apparatus 2 release a con-
figuring of the timing reference cell with respect to the
secondary cell that constitutes the primary transmission
timing group before modification (transmission timing
group 1). "Releasing of the configuration" includes mean-
ing that the mobile-station apparatus 1 resets a current
configuration, and returns the configuration of a not-con-
figured state (default state), or meaning that a higher lay-
er (RRC layer) of the mobile-station apparatus 1 retains
a current configuration, but the configuration is not ap-
plied to a lower layer.

[0123] In addition, with respect to the secondary cell
that constitutes the primary transmission timing group
before modification (transmission timing group 1), the
mobile-station apparatus 1 and the base-station appara-
tus 2 release a configuration of the path loss reference
cell of the secondary cell in a case where the path loss
reference cell of the secondary cell is the primary cell.
The source primary cell group reference cell reconfigu-
ration is automatically and implicitly performed from the
current configuration by the mobile-station apparatus 1.
That is, the source primary cell group reference cell
reconfiguration may be performed without an explicit in-
struction from the base-station apparatus 2. In addition,
the base-station apparatus 2 considers that the above-
described mobile-station apparatus 1 automatically and
implicitly reconfigures the source primary cell group ref-
erence cell from the current configuration, and thus it is
possible to reduce control parameters necessary for the
primary cell modification instruction message.

[0124] In addition, in the first case, the mobile-station
apparatus 1 and the base-station apparatus 2 reconfig-
ure a target primary cell group reference cell (step S302).
As a specific example, in the first case, the mobile-station
apparatus 1 and the base-station apparatus 2 reconfig-
ure the configuration of the timing reference cell in order
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for the target primary cell to be a reference destination
with respect to the secondary cell that constitutes the
primary transmission timing group after modification
(transmission timing group 1).

[0125] A timing at which the timing reference cell is
reconfigured to the target primary cell may be time at
which the mobile-station apparatus 1 performs the pre-
liminary process of the primary cell reconfiguration other
than a timing at which the mobile-station apparatus 1
performs the target primary cell group reference cell
reconfiguration (step S302), and may be time at which
the random access procedure according to the primary
cell random access procedure is determined to succeed.
[0126] In addition, with respect to the secondary cell
that constitutes the primary transmission timing group
after modification (transmission timing group 1), the mo-
bile-station apparatus 1 and the base-station apparatus
2 reconfigure the path loss reference cell of the second-
ary cellin orderfor the target primary cell to be areference
destination in a case where the path loss reference cell
ofthe second cellis the primary cell. In addition, in a case
where the path loss reference cell of the secondary cell
has been configured to the secondary cell, reconfigura-
tion of the path loss reference cell of the secondary cell
is not necessary.

[0127] A timing at which the path loss reference cell is
reconfigured to the target primary cell may be time at
which the mobile-station apparatus 1 performs the pre-
liminary process of the primary cell reconfiguration other
than a timing at which the mobile-station apparatus 1
performs the target primary cell group reference cell
reconfiguration (step S302), and may be time at which
the random access procedure according to the primary
cell random access procedure is determined to succeed.
The target primary cell group reference cell reconfigura-
tion is automatically and implicitly performed from the
current configuration by the mobile-station apparatus 1.
Thatis, the target primary cell group reference cell recon-
figuration may be performed without an explicit instruc-
tion from the base-station apparatus 2. In addition, the
base-station apparatus 2 regards that the mobile-station
apparatus 1 automatically and implicitly reconfigures the
target primary cell group reference cell from the current
configuration, and thus it is possible to reduce control
parameters necessary for the primary cell modification
instruction message.

[0128] In the first case, the mobile-station apparatus 1
and the base-station apparatus 2 do not reconfigure the
timing reference cell and the path loss reference cell with
respect to the secondary cell of the secondary transmis-
sion timing group.

[0129] The method of reconfiguring the reference cell
of the second case will be described below.

[0130] In the second case, the mobile-station appara-
tus 1 and the base-station apparatus 2 reconfigure the
source primary cell group reference cell (step S301). As
a specific example, in the second case, the mobile-sta-
tion apparatus 1 and the base-station apparatus 2 re-
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lease a configuration of the timing reference cell with re-
spect to the secondary cell that constitutes the primary
transmission timing group before modification (transmis-
sion timing group 1).

[0131] In addition, with respect to the secondary cell
that constitutes the primary transmission timing group
before modification (transmission timing group 1), the
mobile-station apparatus 1 and the base-station appara-
tus 2 release the configuration in a case where the path
loss reference cell is the primary cell. In addition, with
respect to the secondary cell that constitutes the primary
transmission timing group before modification (transmis-
sion timing group 1), the mobile-station apparatus 1 and
the base-station apparatus 2 release the secondary cell
in a case where the path loss reference cell of the sec-
ondary cell is the primary cell. In a case of performing
the release of the configuration or the release of the sec-
ondary cell on the basis of the above-described recon-
figuration process, the mobile-station apparatus 1 may
notify the base-station apparatus 2 of the release.
[0132] The source primary cell group reference cell
reconfiguration is automatically and implicitly performed
from the current configuration by the mobile-station ap-
paratus 1. Thatis, the source primary cell group reference
cell reconfiguration may be performed without an explicit
instruction from the base-station apparatus 2. In addition,
the base-station apparatus 2 regards that the mobile-
station apparatus 1 automatically and implicitly reconfig-
ures the source primary cell group reference cell from
the current configuration, and thusiitis possible to reduce
control parameters necessary for the primary cell modi-
fication instruction message.

[0133] In addition, in the second case, the mobile-sta-
tion apparatus 1 and the base-station apparatus 2 recon-
figure a target primary cell group reference cell (step
S302). As a specific example, in the second case, the
mobile-station apparatus 1 and the base-station appara-
tus 2 reconfigure the configuration of the timing reference
cell in order for the target primary cell to be a reference
destination with respect to the secondary cell that con-
stitutes the primary transmission timing group after mod-
ification (transmission timing group 2). That is, the con-
figuration of the timing reference cell of the secondary
cell that constitutes the primary transmission timing
group after modification (transmission timing group 2) is
released at once, and then the configuration of the timing
reference cell is reconfigured in order for the target pri-
mary cell to be a reference destination.

[0134] A timing at which the timing reference cell is
reconfigured to the target primary cell may be time at
which the mobile-station apparatus 1 performs the pre-
liminary process of the primary cell reconfiguration other
than a timing at which the mobile-station apparatus 1
performs the target primary cell group reference cell
reconfiguration (step S302), and may be time at which
the random access procedure according to the primary
cell random access procedure is determined to succeed.
[0135] In addition, the mobile-station apparatus 1 and
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the base-station apparatus 2 may skip reconfiguration of
the timing reference cell of the secondary cell that con-
stitutes the primary transmission timing group after mod-
ification (transmission timing group 2) by using a config-
uration in which the target primary cell in the second case
is the timing reference cell of the secondary transmission
timing group.

[0136] Since the path loss reference cell of the sec-
ondary cell has been configured to the secondary cell, it
is not necessary for the mobile-station apparatus 1 and
the base-station apparatus 2 to reconfigure the path loss
reference cell with respect to the secondary cell that con-
stitutes the primary transmission timing group after mod-
ification (transmission timing group 2). The target primary
cell group reference cell reconfiguration is automatically
and implicitly performed from the current configuration
by the mobile-station apparatus 1. That is, the target pri-
mary cell group reference cell reconfiguration may be
performed without an explicit instruction from the base-
station apparatus 2. In addition, the base-station appa-
ratus 2 regards that the mobile-station apparatus 1 au-
tomatically and implicitly reconfigures the above-de-
scribed target primary cell group reference cell from the
current configuration, and thus it is possible to reduce
control parameters necessary for the primary cell modi-
fication instruction message.

[0137] However, the base-station apparatus 2 may
reconfigure the path loss reference cell of the secondary
cell that constitutes the primary transmission timing
group after modification (transmission timing group 2)
from the secondary cell to the primary cell (that is, the
target primary cell) by explicitly notifying parameters nec-
essary for the reconfiguration with the primary cell mod-
ification instruction message. In this case, the mobile-
station apparatus 1 reconfigures the path loss reference
cell of the secondary cell on the basis of the instruction
of the base-station apparatus 2.

[0138] In a case where two or more secondary trans-
mission timing groups have been configured in the sec-
ond case, the mobile-station apparatus 1 and the base-
station apparatus 2 do not reconfigure the timing refer-
ence cell and the path loss reference cell with respect to
a secondary cell of the secondary transmission timing
group that is not an object of the above-described recon-
figuration.

[0139] The method of reconfiguring the reference cell
in the third case will be described below.

[0140] In the third case, the mobile-station apparatus
1 and the base-station apparatus 2 reconfigure the
source primary cell group reference cell (step S301). The
contents of the specific process that is performed in the
source primary cell group reference cell reconfiguration
are the same as the second case, and thus a detailed
description thereof will be omitted.

[0141] In addition, in the third case, the mobile-station
apparatus 1 and the base-station apparatus 2 reconfig-
ure the target primary cell group reference cell (step
S302). As a specific example, in the third case, with re-
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spect to the secondary cell that constitutes the primary
transmission timing group after modification (transmis-
sion timing group 2), the mobile-station apparatus 1 and
the base-station apparatus 2 reconfigure the configura-
tion of the timing reference cell in order for the target
primary cell to be a reference destination. That is, the
configuration of the timing reference cell of the secondary
cell that constitutes the primary transmission timing
group after modification (transmission timing group 2) is
released at once, and then the configuration of the timing
reference cell is reconfigured in order for the target pri-
mary cell to be a reference destination.

[0142] A timing at which the timing reference cell is
reconfigured to the target primary cell may be time at
which the mobile-station apparatus 1 performs the pre-
liminary process of the primary cell reconfiguration other
than a timing at which the mobile-station apparatus 1
performs the target primary cell group reference cell
reconfiguration (step S302), and may be time at which
the random access procedure according to the primary
cell random access procedure is determined to succeed.
[0143] Since the path loss reference cell of the sec-
ondary cell has been configured to the secondary cell, it
is not necessary for the mobile-station apparatus 1 and
the base-station apparatus 2 to reconfigure the path loss
reference cell with respect to the secondary cell that con-
stitutes the primary transmission timing group after mod-
ification (transmission timing group 2). The target primary
cell group reference cell reconfiguration is automatically
and implicitly performed from the current configuration
by the mobile-station apparatus 1. That is, the target pri-
mary cell group reference cell reconfiguration may be
performed without an explicit instruction from the base-
station apparatus 2. In addition, the base-station appa-
ratus 2 regards that the mobile-station apparatus 1 au-
tomatically and implicitly reconfigures the target primary
cell group reference cell from the current configuration,
and thus it is possible to reduce control parameters nec-
essary for the primary cell modification instruction mes-
sage.

[0144] However, the base-station apparatus 2 may
reconfigure the path loss reference cell of the secondary
cell that constitutes the primary transmission timing
group after modification (transmission timing group 2)
from the secondary cell to the primary cell (that is, the
target primary cell) by explicitly notifying parameters nec-
essary for the reconfiguration with the primary cell mod-
ification instruction message. In this case, the mobile-
station apparatus 1 reconfigures the path loss reference
cell of the secondary cell on the basis of the instruction
of the base-station apparatus 2.

[0145] In a case where two or more secondary trans-
mission timing groups have been configured in the third
case, the mobile-station apparatus 1 and the base-sta-
tion apparatus 2 do not reconfigure the timing reference
cell and the path loss reference cell with respect to a
secondary cell of the secondary transmission timing
group that is not an object of the above-described recon-
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figuration.

[0146] The method of reconfiguring the reference cell
in the fourth case will be described below.

[0147] In the fourth case, the mobile-station apparatus
1 and the base-station apparatus 2 reconfigure the
source primary cell group reference cell (step S301). The
contents of the specific process that is performed in the
source primary cell group reference cell reconfiguration
are the same as the second case, and thus a detailed
description thereof will be omitted.

[0148] Inaddition, in the fourth case, since the second-
ary cell that constitutes the primary transmission timing
group after modification (transmission timing group 3) is
a cell that is newly added at all times, it is not necessary
for the mobile-station apparatus 1 and the base-station
apparatus 2 to perform the target primary cell group ref-
erence cell reconfiguration (step S302). That is, it is not
necessary to reconfigure the timing reference cell and
the path loss reference cell with respect to the secondary
cell that constitutes the primary transmission timing
group after modification (transmission timing group 3).
[0149] In the fourth case, the mobile-station apparatus
1 and the base-station apparatus 2 do not reconfigure
the timing reference cell and the path loss reference cell
with respect to the secondary cell of the secondary trans-
mission timing group.

[0150] Fig. 8 is a flowchart illustrating a process flow
of the cell group reconfiguration in the respective cases.
Hereinafter, methods of reconfiguring the cell group in
the second to fourth cases will be described below, re-
spectively. In addition, in the first case, a modification in
the cell group, which accompanies the modification of
the primary cell, does not occur, and thus it is not nec-
essary for the mobile-station apparatus 1 and the base-
station apparatus 2 to perform the cell group reconfigu-
ration.

[0151] The method of reconfiguring the cell group in
the second case will be described below.

[0152] In the second case, the mobile-station appara-
tus 1 and the base-station apparatus 2 reconfigure the
source primary cell group (step S401). As a specific ex-
ample, in the second case, the mobile-station apparatus
1 and the base-station apparatus 2 reconfigure a trans-
mission timing group identifier (TAG1) that has been con-
figured to the primary transmission timing group before
modification (transmission timing group 1).

[0153] In addition, in the second case, the mobile-sta-
tion apparatus 1 and the base-station apparatus 2 recon-
figure target primary cell group (step S402). As a specific
example, in the second case, the mobile-station appara-
tus 1 and the base-station apparatus 2 reconfigure a
transmission timing group identifier (TAG2) thathas been
configured to the primary transmission timing group after
modification (transmission timing group 2).

[0154] Asamethod ofreconfiguring the source primary
cell group and a method of reconfiguring the target pri-
mary cell group, which are performed by the mobile-sta-
tion apparatus 1 and the base-station apparatus 2, the
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following methods may be considered. That is, (A) a
method of switching a transmission timing group identifier
of the primary transmission timing group before modifi-
cation and a transmission timing group identifier of the
primary transmission timing group after modification, (B)
a method of newly configuring a transmission timing
group identifier notified from the base-station apparatus
2, and (C) a method in which among serving cells that
belong to the transmission timing group, the smallest cell
index value is configured as the transmission timing
group identifier.

[0155] The mobile-station apparatus 1 may use the
methods (A) to (C) by switching these methods on the
basis of an instruction from the base-station apparatus
2. For example, in a case where an instruction from the
base-station apparatus 2 is not present, the mobile-sta-
tion apparatus 1 employs the method (A) or the method
(C), and may employ the method (B) in a case where the
instruction is present. In addition, for example, after em-
ploying the method (A) or the method (C), the mobile-
station apparatus 1 may also employ the method (B) in
a case where the instruction from the base-station appa-
ratus 2 is present.

[0156] Inthe case of the method (A), the mobile-station
apparatus 1 and the base-station apparatus 2 switch the
transmission timing group identifier of the primary trans-
mission timing group before modification and the trans-
mission timing group identifier of the primary transmis-
sion timing group after modification. For example, in a
case where the transmission timing group identifier
(TAG1) is configured to the primary transmission timing
group before modification (transmission timing group 1),
and the transmission timing group identifier (TAG2) is
configured to the primary transmission timing group after
modification (transmission timing group 2), the transmis-
sion timing group identifier of the transmission timing
group 1 is reconfigured to TAG2 from TAG1, and the
transmission timing group identifier of the transmission
timing group 2 is reconfigured to TAG1 from TAG2.
[0157] The method (A) of reconfiguring the cell group
is automatically and implicitly performed from a current
configuration by the mobile-station apparatus 1. That is,
this method may be performed without an explicit instruc-
tion from the base-station apparatus 2. In addition, the
base-station apparatus 2 regards that the mobile-station
apparatus 1 automatically and implicitly performs the
method (A) of reconfiguring the cell group from the cur-
rent configuration, and thus it is possible to reduce control
parameters necessary for the primary cell modification
instruction message.

[0158] In a case of the method (B), the base-station
apparatus 2 notifies the mobile-station apparatus 1 of the
transmission timing group identifier of the primary trans-
mission timing group before modification, the primary
transmission timing group after modification, or both of
the primary transmission timing group before modifica-
tion and the primary transmission timing group after mod-
ification. In a case where the transmission timing group
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identifier of the primary transmission timing group before
modification is notified, the mobile-station apparatus 1
reconfigures the transmission timing group identifier of
the primary transmission timing group before modifica-
tion. In a case where the transmission timing group iden-
tifier of the primary transmission timing group after mod-
ification is notified, the mobile-station apparatus 1 recon-
figures the transmission timing group identifier of the pri-
mary transmission timing group after modification.
[0159] For example, a new transmission timing group
identifier (TAG3) is notified with respect to the transmis-
sion timing group identifier (TAG1) of the primary trans-
mission timing group before modification (transmission
timing group 1), the transmission timing group identifier
of the transmission timing group 1 is reconfigured to
TAG3 from TAG1. Similarly, in a case where anew trans-
mission timing group identifier (TAG4) is notified with re-
spect to the transmission timing group identifier (TAG2)
of the primary transmission timing group after modifica-
tion (transmission timing group 2), the transmission tim-
ing group identifier of the transmission timing group 2 is
reconfigured to TAG4 from TAG2.

[0160] The mobile-station apparatus 1 performs the
above-described cell group reconfiguration (modifica-
tion) with respect to only the transmission timing group
for which a new transmission timing group identifier is
notified from the base-station apparatus 2. The mobile-
station apparatus 1 may use the current transmission
timing group identifier as is without performing reconfig-
uration (modification) of the transmission timing group
identifier with respect to the transmission timing group
for which a new transmission timing group identifier is
not notified from the base-station apparatus 2. In addi-
tion, the mobile-station apparatus 1 and the base-station
apparatus 2 may assume that reconfiguration (modifica-
tion) of the transmission timing group identifier, which
accompanies the modification of the primary cell, is not
performed, and may regard that the current configuration
is continuously used at all times.

[0161] Inacase ofthe method (C),among serving cells
that belong to the transmission timing group, the mobile-
station apparatus 1 and the base-station apparatus 2
configure the smallest cell index value as the transmis-
sion timing group identifier. The serving cells may be in
a deactivation state. For example, the following cell con-
figuration may be considered. That is, the serving cells
that constitute the primary transmission timing group be-
fore modification (transmission timing group 1) include a
primary cell (cell index value: 0), a secondary cell 1 (cell
index value: 2), and a secondary cell 2 (cell index value:
3), and the serving cells that constitute the primary trans-
mission timing group after modification (transmission tim-
ing group 2) include a secondary cell 3 (cell index value:
1) and a secondary cell 4 (cell index value: 6).

[0162] In addition, it is assumed that the transmission
timing group identifier of the transmission timing group 1
has been configured to TAGO (zero), and the transmis-
sion timing group identifier of the transmission timing
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group 2 is configured to TAG1. At this time, in a case
where the primary cell is changed and thus the target
primary cell is the secondary cell 4, in the transmission
timing group 1, the serving cell having the smallest cell
index value is the secondary cell 1 (cell index value: 2),
and thus the transmission timing group identifier of the
transmission timing group 1 is reconfigured to TAG2 from
TAGO. On the other hand, among the serving cells that
constitute the primary transmission timing group after
modification (transmission timing group 2), a serving cell
having the smallest cell index value is the primary cell
(cell index value: 0), and thus the transmission timing
group identifier of the transmission timing group 2 is
reconfigured to TAGO from TAG1.

[0163] The method (C) of reconfiguring the cell group
is automatically and implicitly performed from a current
configuration by the mobile-station apparatus 1. That is,
the method (C) may be performed without an explicit in-
struction from the base-station apparatus 2. In addition,
the base-station apparatus 2 regards that the mobile-
station apparatus 1 automatically and implicitly performs
the method (C) of reconfiguring the cell group from the
current configuration, and thus it is possible to reduce
control parameters necessary for the primary cell modi-
fication instruction message. In addition, the cell index
value that is used at this time may be the maximum cell
index value among the serving cells that belong to the
transmission timing group.

[0164] The method of reconfiguring the cell group in
the third case will be described below.

[0165] In the third case, the mobile-station apparatus
1 and the base-station apparatus 2 perform the source
primary cell group reconfiguration (step S401) and the
target primary cell group reconfiguration (step S402), re-
spectively. The contents of the specific processes that
are performed in the source primary cell group reconfig-
uration and the target primary cell group reconfiguration
are the same as the second case, and thus a detailed
description thereof will be omitted.

[0166] The method of reconfiguring the cell group in
the fourth case will be described below.

[0167] Inthe fourth case, the mobile-station apparatus
1 and the base-station apparatus 2 reconfigure the
source primary cell. group (step S401). As a specific ex-
ample, in the fourth case, the mobile-station apparatus
1 and the base-station apparatus 2 reconfigure the trans-
mission timing group identifier (TAG1) that has been con-
figured to the primary transmission timing group before
modification (transmission timing group 1).

[0168] Inaddition, inthe fourth case, the mobile-station
apparatus 1 and the base-station apparatus 2 reconfig-
ure the target primary cell group (step S402). As a specific
example, in the fourth case, the mobile-station apparatus
1 and the base-station apparatus 2 reconfigure a new
transmission timing group identifier with respect to the
primary transmission timing group after modification
(transmission timing group 3).

[0169] Asamethod of reconfiguring the source primary
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cell group and the target primary cell group, (A) a method
of switching a transmission timing group identifier of the
primary transmission timing group before modification
and a transmission timing group identifier of the primary
transmission timing group after modification, (B) a meth-
od of newly configuring a transmission timing group iden-
tifier notified from the base-station apparatus 2, (C) a
method in which among serving cells that belong to the
transmission timing group, the smallest cell index value
is configured as the transmission timing group identifier.
[0170] The mobile-station apparatus 1 may use the
methods (A) to (C) by switching these methods on the
basis of an instruction from the base-station apparatus
2. For example, in a case where an instruction from the
base-station apparatus 2 is not present, the mobile-sta-
tion apparatus 1 employs the method (A) or the method
(C), and may employ the method (B) in a case where the
instruction is present. In addition, for example, after em-
ploying the method (A) or the method (C), the mobile-
station apparatus 1 may also employ the method (B) in
a case where the instruction from the base-station appa-
ratus 2 is present.

[0171] In a case of the method (A), reconfiguration of
the transmission timing group identifier of the primary
transmission timing group before modification is different
from the second case. For example, in a case where the
transmission timing group identifier (TAG1) is configured
to the primary transmission timing group before modifi-
cation (transmission timing group 1), the transmission
timing group identifier of the primary transmission timing
group after modification (transmission timing group 3) is
reconfigured to TAG1. On the other hand, the transmis-
sion timing group 3 is a transmission timing group that is
newly configured, and thus the transmission timing group
3 does not have the transmission timing group identifier
before modification.

[0172] Therefore, in the fourth case, the mobile-station
apparatus 1 and the base-station apparatus 2 reconfig-
ure the transmission timing group identifier (TAG1) of the
transmission timing group 1 by using any one of the fol-
lowing methods. As a method of reconfiguring the trans-
mission timing group identifier of the primary transmis-
sion timing group before modification, the following meth-
ods may be considered. That is, (A1) a method of per-
forming reconfiguration by selecting the smallestnumber
value among transmission timing group identifiers that
are not used yet, and (A2) a method of releasing the
configuration of the transmission timing group identifier
of the transmission timing group.

[0173] In acase of the method (Al), with respect to the
transmission timing group identifier of the primary trans-
mission timing group before modification, the mobile-sta-
tion apparatus 1 and the base-station apparatus 2 per-
form reconfiguration by selecting the smallest number
value among transmission timing group identifiers that
are not used yet. For example, in a case where 0, 1, and
3 have been used as a transmission timing group iden-
tifier (TAG-ID) (that is, three different transmission timing
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groups (TAGO, TAG1, and TAG3) have been configured
with respect to the mobile-station apparatus 1), the trans-
mission timing group identifier that is reconfigured to the
primary transmission timing group before modification
(transmission timing group 1) becomes TAG2.

[0174] The method (A1) of reconfiguring the cell group
is automatically and implicitly performed from a current
configuration by the mobile-station apparatus 1. That is,
this method may be performed without an explicit instruc-
tion from the base-station apparatus 2. In addition, the
base-station apparatus 2 regards that the mobile-station
apparatus 1 automatically and implicitly performs the
method (A1) of reconfiguring the cell group from the cur-
rent configuration, and thus it is possible to reduce control
parameters necessary for the primary cell modification
instruction message. In addition, the value of the trans-
mission timing group identifier that is used at this time
may be a value having the largest number among the
largest transmission timing group identifiers that are not
used.

[0175] In a case of the method (A2), with respect to
the transmission timing group identifier of the primary
transmission timing group before modification, the mo-
bile-station apparatus 1 and the base-station apparatus
2 release the configuration of the transmission timing
group identifier of the transmission timing group. For ex-
ample, the transmission timing group identifier of the pri-
mary transmission timing group before modification
(transmission timing group 1) is not configured. In addi-
tion, the transmission timing group identifier of the pri-
mary transmission timing group before modification
(transmission timing group 1) is a default value. The mo-
bile-station apparatus 1 and the base-station apparatus
2 may regard that a specific value (for example, TAGS8),
which represents that the transmission timing group iden-
tifieris not configured, may be reconfigured as the default
value.

[0176] The method (A2) of reconfiguring the cell group
is automatically and implicitly performed from the current
configuration by the transmission timing group 1. Thatis,
the method (A2) may be performed without an explicit
instruction from the base-station apparatus 2. In addition,
the base-station apparatus 2 regards that the mobile-
station apparatus 1 automatically and implicitly performs
the method (A2) of reconfiguring the cell group from the
current configuration, and thus it is possible to reduce
control parameters necessary for the primary cell modi-
fication instruction message.

[0177] In a case of the method (B), the contents of a
specific process are the same as the method (B) of recon-
figuring the cell group which is described in cell group
reconfiguration method in the second case, and a de-
tailed description thereof will omitted.

[0178] In a case of the method (C), the contents of a
specific process are the same as the method (C) of recon-
figuring the cell group which is described in cell group
reconfiguration method in the second case, and a de-
tailed description thereof will omitted.
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[0179] Fig. 9 is a flowchart illustrating a process flow
of the transmission timing timer reconfiguration in the re-
spective cases. Hereinafter, methods of reconfiguring
the cell group in the first to fourth cases will be described,
respectively.

[0180] The method of reconfiguring the transmission
timing timer in the first case will be described below.
[0181] In the first case, the mobile-station apparatus 1
and the base-station apparatus 2 reconfigure a source
primary cell group transmission timing timer (step S501).
As a specific example, in the first case, the mobile-station
apparatus 1 and the base-station apparatus 2 reconfig-
ure a transmission timing timer (transmission timing timer
1, TAT1) that has been configured in the primary trans-
mission timing group before modification (transmission
timing group 1) .

[0182] The mobile-station apparatus 1 and the base-
station apparatus 2 stop the transmission timing timer
(transmission timing timer 1, TAT1) of the primary trans-
mission timing group before modification (transmission
timing group 1), or release the configuration of the trans-
mission timing timer (transmission timing timer 1, TAT1).
"Stopping of the transmission timing timer" includes
meaning that the higher layer (RRC layer) of the mobile-
station apparatus 1 retains the current configuration, but
the transmission timing timer retains a current value and
does not count, or meaning that the transmission timing
timer is reset to return to a state before initiation of count-
ing.

[0183] A timing at which the transmission timing timer
of the primary transmission timing group before modifi-
cation is reconfigured may be time at which the mobile-
station apparatus 1 performs the preliminary process of
the primary cell reconfiguration other than a timing at
which the mobile-station apparatus 1 reconfigures the
source primary cell group transmission timing timer (step
S501), and may be time at which the random access
procedure according to the primary cell random access
procedure is determined to succeed. The source primary
cell group transmission timing timer reconfigurationis au-
tomatically and implicitly performed from the current con-
figuration by the mobile-station apparatus 1. That is, the
source primary cell group transmission timing timer
reconfiguration may be performed without an explicit in-
struction from the base-station apparatus 2. In addition,
the base-station apparatus 2 regards that the mobile-
station apparatus 1 automatically and implicitly reconfig-
ures the source primary cell group transmission timing
timer from the current configuration, and thusitis possible
to reduce control parameters necessary for the primary
cell modification instruction message.

[0184] In addition, in the first case, a modification in
the cell group, which accompanies the modification of
the primary cell, does not occur, and thus it is not nec-
essary for the mobile-station apparatus 1 and the base-
station apparatus 2 to perform target primary cell group
transmission timing timer reconfiguration (step S502). In
addition, in the first case, the mobile-station apparatus 1
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and the base-station apparatus 2 do not reconfigure the
transmission timing timer with respect to the secondary
cell of the secondary transmission timing group.

[0185] The method of reconfiguring the transmission
timing timer in the second case will be described below.
[0186] In the second case, the mobile-station appara-
tus 1 and the base-station apparatus 2 reconfigure the
source primary cell group transmission timing timer (step
S501). The contents of a specific process that is per-
formed at the source primary cell group transmission tim-
ing timer reconfiguration are the same as the first case,
and thus a detailed description thereof will be omitted.
[0187] In addition, in the second case, the mobile-sta-
tion apparatus 1 and the base-station apparatus 2 recon-
figure the target primary cell group transmission timing
timer (step S502). As a specific example, in the second
case, the mobile-station apparatus 1 and the base-sta-
tion apparatus 2 reconfigure the transmission timing tim-
er (transmission timing timer 2, TAT2) that has been con-
figured to the primary transmission timing group after
modification (transmission timing group 2).

[0188] The mobile-station apparatus 1 and the base-
station apparatus 2 stop the transmission timing timer
(transmission timing timer 2, TAT2) of the primary trans-
mission timing group after modification (transmission tim-
ing group 2), or release the configuration of the transmis-
sion timing timer (transmission timing timer 2, TAT2).
"Stopping of the transmission timing timer" includes
meaning that the higher layer (RRC layer) of the mobile-
station apparatus 1 retains the current configuration, but
the transmission timing timer retains a current value and
does not count, or meaning that the transmission timing
timer is reset to return to a state before initiation of count-
ing.

[0189] A timing at which the transmission timing timer
of the primary transmission timing group after modifica-
tion is reconfigured may be time at which the mobile-
station apparatus 1 performs the preliminary process of
the primary cell reconfiguration other than a timing at
which the mobile-station apparatus 1 reconfigures the
target primary cell group transmission timing timer (step
S$502), and may be time at which the random access
procedure according to the primary cell random access
procedure is determined to succeed.

[0190] The target primary cell group transmission tim-
ing timer reconfiguration is automatically and implicitly
performed from the current configuration by the mobile-
station apparatus 1. That s, the target primary cell group
transmission timing timer reconfiguration may be per-
formed without an explicit instruction from the base-sta-
tion apparatus 2. In addition, the base-station apparatus
2 regards that the mobile-station apparatus 1 automati-
cally and implicitly reconfigures the target primary cell
group transmission timing timer from the current config-
uration, and thus it is possible to reduce control param-
eters necessary for the primary cell modification instruc-
tion message. That is, the base-station apparatus 2 can
reduce control parameters necessary for the primary cell
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modification instruction message.

[0191] In a case where two or more secondary trans-
mission timing groups have been configured in the sec-
ond case, the mobile-station apparatus 1 and the base-
station apparatus 2 do not reconfigure the transmission
timing timer with respect to a secondary cell of the sec-
ondary transmission timing group that is not an object of
the above-described reconfiguration.

[0192] The method of reconfiguring the transmission
timing timer in the third case will be described below.
[0193] In the third case, the mobile-station apparatus
1 and the base-station apparatus 2 reconfigure the
source primary cell group transmission timing timer (step
S501) and reconfigure the target primary cell group trans-
mission timing timer (step S502). The contents of a spe-
cific process that is performed at the source primary cell
group transmission timing timer reconfiguration are the
same as the first case, and thus a detailed description
thereof will be omitted. In addition, the contents of a spe-
cific process that is performed at the target primary cell
group transmission timing timer reconfiguration are the
same as the second case, and thus a detailed description
thereof will be omitted.

[0194] In a case where two or more secondary trans-
mission timing groups have been configured in the third
case, the mobile-station apparatus 1 and the base-sta-
tion apparatus 2 do not reconfigure the transmission tim-
ing timer with respect to a secondary cell of the secondary
transmission timing group that is not an object of the
above-described reconfiguration.

[0195] The method of reconfiguring the transmission
timing timer in the fourth case will be described below.
[0196] In the fourth case, the mobile-station apparatus
1 and the base-station apparatus 2 reconfigure the
source primary cell group transmission timing timer (step
S501). The contents of a specific process that is per-
formed at the source primary cell group transmission tim-
ing timer reconfiguration are the same as the first case,
and thus a detailed description thereof will be omitted.
[0197] In the fourth case, in the mobile-station appa-
ratus 1 and the base-station apparatus 2, the transmis-
sion timing timer (transmission timing timer 3, TAT3) of
the primary transmission timing group after modification
(transmission timing group 3) is newly configured at all
times, and thus the reconfiguration (step S502) of the
target primary cell group transmission timing timer in the
primary transmission timing group after modification
(transmission timing group 3) is not necessary.

[0198] Inaddition,inthe fourth case, the mobile-station
apparatus 1 and the base-station apparatus 2 do not
reconfigure the transmission timing timer with respect to
the secondary cell of the secondary transmission timing
group.

[0199] Returning to Fig. 3, the mobile-station appara-
tus 1 performs the primary cell random access procedure
(step S107). With regard to the primary cell random pro-
cedure, the random access procedure is performed ac-
cording to random access configuration information in
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the target primary cell that is instructed from the base-
station apparatus 2. In a case where there random ac-
cess procedure is the contention based random access
procedure, the mobile-station apparatus 1 and the base-
station apparatus 2 use a procedure in Fig. 16. On the
other hand, in a case where the random access proce-
dure is the non-contention based random access proce-
dure, the mobile-station apparatus 1 and the base-station
apparatus 2 use a procedure in Fig. 17. In addition, the
mobile-station apparatus 1 in which the primary cell ran-
dom access procedure is normally completed transmits
an RRC message (primary cell modification completion
message), which reports completion of primary cell mod-
ification instruction, to the base-station apparatus 2 (step
S108) .

[0200] As each control message in Fig. 3, an existing
RRC message in EURTA may be used again. For exam-
ple, as the primary cell modification instruction message
and the primary cell modification completion message,
an RRC connection reconfiguration message and an
RRC connection reconfiguration complete message may
be used again after adding necessary parameters to the
messages, respectively.

[0201] As described above, according to the first em-
bodiment, the mobile-station apparatus 1 and the base-
station apparatus 2 can efficiently control the uplink trans-
mission timing for each group of the uplink transmission
timing.

[0202] In a case where a primary cell modification is
instructed from the base-station apparatus 2, the mobile-
station apparatus 1 according to this embodiment can
efficiently reconfigure the reference cell of the serving
cell in the primary transmission timing group before and
after modification on the basis of the transmission timing
group to which the target primary cell belongs. In addition,
it is possible to efficiently reconfigure the transmission
timing group identifier of the primary transmission timing
group before modification and before modification on the
basis of the transmission timing group to which the target
primary cell belongs. In addition, itis possible to efficiently
reconfigure the transmission timing timer relating to the
primary transmission timing group before and after mod-
ification on the basis of the transmission timing group to
which the target primary cell belongs.

[0203] As described above, the mobile-station appa-
ratus 1 can efficiently reconfigure the reference cell, the
transmission timing group identifier, and the transmission
timing timer in the primary transmission timing group be-
fore and after modification, and thus control is simplified
and use efficiency of the radio resources are improved.
[0204] In addition, in a case of giving an instruction for
the mobile-station apparatus 1 to modification the prima-
ry cell, the base-station apparatus 2 of this embodiment
can efficiently reconfigure the reference cell of the serv-
ing cell of the primary transmission group before and after
modification for each mobile-station apparatus 1 on the
basis of the transmission timing group to which the target
primary cell belongs. In addition, the base-station appa-
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ratus 2 can efficiently reconfigure the transmission timing
group identifier of the primary transmission timing group
before and after modification on the basis of the trans-
mission timing group to which the target primary cell be-
longs. In addition, the base-station apparatus 2 can effi-
ciently reconfigure the transmission timing timer relating
to the primary transmission timing group before and after
modification on the basis of the transmission timing group
to which the target primary cell belongs.

[0205] As described above, the base-station appara-
tus 2 can efficiently reconfigure the reference cell, the
transmission timing group identifier, and the transmission
timing timer in the primary transmission timing group be-
fore and after modification for each mobile-station appa-
ratus 1, and control parameter necessary for the recon-
figuration can be reduced. As a result, use efficiency of
the radio resources is improved.

<Second Embodiment>

[0206] A second embodiment of the invention will be
described below. In the first embodiment, a case of
changing the primary cell of the mobile-station apparatus
1 is exemplified. However, in the second embodiment, a
description will be given to a method for controlling uplink
transmission in a case where the secondary cell that is
a transmission timing reference cell is changed from an-
other cell. The configurations of the mobile-station appa-
ratus 1 and the base-station apparatus 2, which are used
in this embodiment, are the same as Figs. 1 and 2, and
thus a description thereof will be omitted. In addition, as
a network configuration of the communication system in
which the mobile-station apparatus 1 and the base-sta-
tion apparatus 2 are arranged, the same network config-
uration as Fig. 14 may be applied.

[0207] Fig. 10is a procedure chartillustrating a primary
cell modification procedure in the mobile-station appara-
tus 1 and the base-station apparatus 2 according to this
embodiment. The mobile-station apparatus 1 of this se-
quence chartinitiates an operation from a state (connect-
ed state) of being connected to the base-station appara-
tus 2 through at least the primary cell and one or more
secondary cells in which the uplink transmission timing
is different from that of the primary cell.

[0208] As an example of a carrier aggregation state of
the mobile-station apparatus 1 and the base-station ap-
paratus 2 when initiating the sequence chart in Fig. 10,
the same state as that shown in Fig. 4 is used.

[0209] When determining that it is necessary to mod-
ification a cell currently operating as a secondary cell,
the base-station apparatus 2 transmits a message (sec-
ondary cell modification instruction message) that in-
structs modification of the secondary cell to the mobile-
station apparatus 1 (step S601). In a case where chang-
ing the secondary cell of the mobile-station apparatus 1,
the base-station apparatus 2 may consider a report
(measurement report) of measurement results, which is
transmitted from the mobile-station apparatus 1, a load
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situation of each frequency, and whether or not MBMS
is received.

[0210] The base-station apparatus 2 transmits the sec-
ondary cell modification instruction message in combi-
nation with secondary cell configuration modification in-
formation included in the message to the mobile-station
apparatus 1. The secondary cell configuration modifica-
tion information is information that instructs addition, de-
letion, and configuration modification (reconfiguration) of
the secondary cell. The mobile-station apparatus 1,
which receives the secondary cell modification instruc-
tion message, performs a preliminary process of second-
ary cell reconfiguration to determine a secondary cell (tar-
get secondary cell) thatis an object of configuration mod-
ification, and a necessary control content (process) (step
S602).

[0211] In addition, the mobile-station apparatus 1 se-
lects a necessary control content between step S603 and
step S604 in accordance with the control contents (proc-
ess)determined in step S602, and performs the process.
The process in step S603 and step S604 may be per-
formed in an arbitrary procedure instead of the procedure
shown in Fig. 10.

[0212] In step S603, the mobile-station apparatus 1
performs a reconfiguration process of reconfiguring a ref-
erence cell in a transmission timing group (target sec-
ondary cell group) to which the target secondary cell be-
longs as necessary.

[0213] In addition, in step S604, the mobile-station ap-
paratus 1 performs a process of reconfiguring the trans-
mission timing timer in the transmission timing group (tar-
get secondary cell group) to which the target secondary
cell belongs.

[0214] Fig. 11isaflowchartillustrating details of a proc-
ess flow of the preliminary process of the secondary cell
reconfiguration in step S602. In step S701, the mobile-
station apparatus 1 determines that the target secondary
cell for which reconfiguration is instructed is which cell
from cell information (cell index, and the like) of the sec-
ondary cell modification instruction message.

[0215] In step S701, the mobile-station apparatus 1
confirms whether or not the target secondary cell desig-
nated with the secondary cell modification instruction
message is atiming reference cell of the target secondary
cell group, and whether or not deletion of the secondary
cell is instructed. In addition, in step S702, the mobile-
station apparatus 1 determines a necessary control pro-
cedure on the basis of the determination whether or not
the timing reference cell confirmed in step S701. "Dele-
tion of the secondary cell" has meaning that the mobile-
station apparatus 1 and the base-station apparatus 2 re-
lease the configuration relating to the secondary cell, and
change the configuration to a state in which the carrier
aggregation using the secondary cell is not performed.
[0216] In a case where the target secondary cell is the
timing reference cell of the target secondary cell group
and deletion of the secondary cell is instructed (for ex-
ample, in a case where deletion of the secondary cell
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SC2in Fig. 4 is instructed), the mobile-station apparatus
1 determines that a reconfiguration process when the
timing reference cell is changed (step S703) is neces-
sary. On the other hand, in a case where the target sec-
ondary cell is not the timing reference cell of the target
secondary cell group to which the target secondary cell
belongs (for example, deletion of the secondary cell SC1
and the secondary cell SC3 in Fig. 4 is instructed), or in
a case where the target secondary cell is the timing ref-
erence cell of the target secondary cell group, butdeletion
of the secondary cell is not instructed (for example, a
case where modification of the secondary cell SC2in Fig.
4 isinstructed, and the like), the mobile-station apparatus
1 determines that special controlaccompanying the mod-
ification of the target cell is not necessary. In addition,
after determining the reconfiguration process that is nec-
essary, the mobile-station apparatus 1 completes the
preliminary process of the secondary cell reconfigura-
tion.

[0217] Atthis time, as a reconfiguration process when
the timing reference cell is changed (step S703), the mo-
bile-station apparatus 1 and the base-station apparatus
2 determine that the reference cell reconfiguration (step
S603) and the transmission timing timer reconfiguration
(step S604) are necessary.

[0218] Fig. 12 is a flowchart illustrating a process flow
of the reference cell reconfiguration in a case where the
reconfiguration process when the timing reference cell
is changed is necessary.

[0219] The mobile-station apparatus 1 and the base-
station apparatus 2 reconfigure secondary cell group ref-
erence cell (step S801). As a specific example, the mo-
bile-station apparatus 1 and the base-station apparatus
2 release the configuration of the timing reference cell
with respect to all remaining secondary cells (in an ex-
ample in Fig. 4, the secondary cell SC3 of the transmis-
sion timing group 2) that constitute the secondary trans-
mission timing group in which the reference cell is delet-
ed. "Releasing of the configuration" includes meaning
that the mobile-station apparatus 1 resets a current con-
figuration, and returns the configuration to a not-config-
ured state (default state), or meaning that a higher layer
(RRC layer) of the mobile-station apparatus 1 retains a
current configuration, but the configuration is not applied
to a lower layer.

[0220] In addition, with respect to all remaining sec-
ondary cells that constitute the secondary transmission
timing group in which the reference cell is deleted, the
mobile-station apparatus 1 and the base-station appara-
tus 2 release the secondary cells. In addition, in a case
of performing release of the configuration or release of
the secondary cell on the basis of the above-described
reconfiguration process, the mobile-station apparatus 1
may notify the base-station apparatus 2 of the release.
In addition, with respect to all remaining secondary cells
that constitute the secondary transmission timing group
in which the reference cell is deleted, the mobile-station
apparatus 1 and the base-station apparatus 2 change
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the secondary cells to a deactivation state.

[0221] A timing at which the timing reference cell is
reconfigured may be time at which the mobile-station ap-
paratus 1 performs the preliminary process of the sec-
ondary cell reconfiguration other than a timing at which
the mobile-station apparatus 1 reconfigures the second-
ary cell group reference cell (step S801). The secondary
cell group reference cell reconfiguration is automatically
and implicitly performed from the current configuration
by the mobile-station apparatus 1. That is, the secondary
cell group reference cell reconfiguration may be per-
formed without an explicit instruction from the base-sta-
tion apparatus 2. In addition, the base-station apparatus
2 regards that the mobile-station apparatus 1 automati-
cally and implicitly reconfigures the secondary cell group
reference cell from the current configuration, and thus it
is possible to reduce control parameters necessary for
the secondary cell modification instruction message.
[0222] Fig. 13 is a flowchart illustrating a process flow
of the transmission timing timer reconfiguration in a case
where the reconfiguration process when the timing ref-
erence cell is changed is necessary.

[0223] The mobile-station apparatus 1 and the base-
station apparatus 2 reconfigure the secondary cell group
transmission timing timer (step S901). As a specific ex-
ample, the mobile-station apparatus 1 and the base-sta-
tion apparatus 2 stop a transmission timing timer (trans-
mission timing timer 2, TAT2) of the secondary transmis-
sion timing group (transmission timing group 2) in which
the reference cell is deleted, or release a configuration
of the transmission timing timer (transmission timing tim-
er 2, TAT2). "Stopping of the transmission timing timer"
includes meaning that the higher layer (RRC layer) of the
mobile-station apparatus 1 retains the current configura-
tion, but the transmission timing timer retains a current
value and does not count, or meaning that the transmis-
sion timing timer is reset to return to a state before initi-
ation of counting.

[0224] A timing at which the transmission timing timer
of the secondary transmission timing group after modifi-
cation is reconfigured may be time at which the mobile-
station apparatus 1 performs the preliminary process of
the secondary cell reconfiguration other than a timing at
which the mobile-station apparatus 1 performs the sec-
ondary cell group transmission timing timer (step S901).
[0225] The secondary cell group transmission timing
timer reconfiguration is automatically and implicitly per-
formed from the current configuration by the mobile-sta-
tion apparatus 1. That is, the secondary cell group trans-
mission timing timer reconfiguration may be performed
without an explicit instruction from the base-station ap-
paratus 2. In addition, the base-station apparatus 2 re-
gards that the mobile-station apparatus 1 automatically
and implicitly reconfigures the secondary cell group
transmission timing timer from the current configuration,
and thus it is possible to reduce control parameters nec-
essary for the secondary cell modification instruction
message.
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[0226] In addition, the mobile-station apparatus 1 may
perform only the transmission timing timer reconfigura-
tion, and may not perform the secondary cell group ref-
erence cell reconfiguration.

[0227] As each control message in Fig. 10, an existing
RRC message in EURTA may be used again. For exam-
ple, as the secondary cell modification instruction mes-
sage and the secondary cell modification completion
message, an RRC connection reconfiguration message
and an RRC connection reconfiguration complete mes-
sage may be used again after adding necessary param-
eters to the messages, respectively.

[0228] As described above, according to the second
embodiment, the mobile-station apparatus 1 and the
base-station apparatus 2 can efficiently control the uplink
transmission timing for each group of the uplink trans-
mission timing, and thusiitis possible to solve the problem
in which the radio resource management relating to the
uplink transmission control is not efficient.

[0229] In a case where deletion of the secondary cell
is instructed from the base-station apparatus 2 as recon-
figuration of the secondary cell, the mobile-station appa-
ratus 1 according to this embodiment can efficiently
reconfigure the reference cell of all remaining secondary
cells of the secondary transmission timing group on the
basis of determination of whether or not the target sec-
ondary cell is the reference cell of the secondary trans-
mission timing group. In addition, it is possible to effi-
ciently reconfigure the transmission timing timer of the
secondary transmission timing group on the basis of the
transmission timing group to which the target secondary
cell belongs.

[0230] As described above, the mobile-station appa-
ratus 1 can efficiently reconfigure the reference cell and
the transmission timing timer in the secondary transmis-
sion timing group, and thus control is simplified and use
efficiency of the radio resources are improved.

[0231] In addition, when the base-station apparatus 2
of this embodiment instructs the mobile-station appara-
tus 1 to delete the secondary cell as a modification of the
secondary cell, it is possible to efficiently reconfigure the
reference cell of all remaining secondary cells of the sec-
ondary transmission timing group on the basis of deter-
mination of whether or not the target secondary cell is
the reference cell of the secondary transmission timing
group. In addition, it is possible to efficiently reconfigure
the transmission timing timer of the secondary transmis-
sion timing group on the basis of the transmission timing
group to which the target secondary cell belongs.
[0232] As described above, the base-station appara-
tus 2 can efficiently reconfigure the reference cell and
the transmission timing timer in the secondary transmis-
sion timing group for each mobile-station apparatus 1,
anditis possible to reduce control parameters necessary
for reconfiguration, and thus use efficiency of the radio
resources are improved.

[0233] In addition, the above-described embodiments
are illustrative only, and the invention may be realized
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by using various modifications and substituent examples.
For example, the uplink transmission method may be ap-
plied to an arbitrary communication system of an FDD
(frequency division duplex) method and a TDD (time di-
vision duplex) method. In addition, measurement values
of the downlink component carrier may be used instead
of the path loss or the other measurement values (SIR,
SINR, RSRP, RSRQ, RSSI, and BLER), and a plurality
of these measurement values may also be used in com-
bination. In addition, respective parameter names de-
scribed in the embodiments are given for convenience
explanation, and even when parameter names in practi-
cal use and parameter names of this specification are
different from each other, this difference does not have
an effect on the gist of the invention which is claimed by
this specification.

[0234] In addition, the mobile-station apparatus 1 is
not limited to a mobile terminal, and the embodiments of
the invention may be realized by a configuration in which
the function of the mobile-station apparatus 1 is imple-
mented in a fixed terminal, and the like. The mobile-sta-
tion apparatus is also referred to as a user terminal, a
terminal apparatus, a communication terminal, a mobile
apparatus, UE (User Equipment), MS (mobile station).
The base-station apparatus is also referred to as a radio
base-station apparatus, a base station, a radio base sta-
tion, a fixed station, NB (Node-B), eNB (evolved Node-
B), BTS (Base Transceiver Station), and BS (Base Sta-
tion).

[0235] In addition, for convenience of explanation, the
mobile-station apparatus 1 and the base-station appara-
tus 2 of the embodiments are described with reference
to functional block diagrams. However, the methods or
steps of algorithm for realizing the function of each portion
of the mobile-station apparatus 1 and the base-station
apparatus 2, or a part of the function may be directly
specified by hardware and a software module executed
by a processor, or a combination of two of these. In a
case where the function is implemented by software, the
function is retained or transmitted as one or more com-
mands or codes on a computer-readable recording me-
dium. The computer-readable recording medium in-
cludes both of a communication medium including a me-
dium that assists portability of a computer program from
an arbitrary site to another site, and a computer recording
medium.

[0236] In addition, the control of the mobile-station ap-
paratus 1 or the base-station apparatus 2 may be per-
formed by recording one or more commands or codes
on the computer-readable recording medium and by al-
lowing the one or more commands or codes that are re-
corded on the recording medium to be read by a computer
system for execution. In addition, it is assumed that the
"computer system" stated here includes OS or hardware
such as peripherals.

[0237] The operation described in the respective em-
bodiment of the invention may be realized by a program.
A program that operates in the mobile-station apparatus
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1 and the base-station apparatus 2 according to the re-
spective embodiments of the invention is a program (pro-
gram allowing a computer to operate) that controls CPU
and the like to realize the function of the respective em-
bodiments of the invention. In addition, the information
that is dealt with these apparatuses is temporarily accu-
mulated in RAM during processing, and is stored in var-
ious kinds of ROM or HDD. The information is read out
by CPU as necessary, and correction and writing-in are
performed. In addition, the function of the embodiments
is realized by executing the program, and the function of
the respective embodiments of the invention may be re-
alized by processing in combination with an operating
system, other application programs, and the like on the
basis of an instruction of the program.

[0238] In addition, the "computer-readable recording
medium" means a portable medium such as a semicon-
ductor medium (for example, RAM, a non-volatile mem-
ory card, and the like), an optical recording medium (for
example, DVD, MO, MD, CD, BD, and the like), and a
magnetic recording medium (for example, a magnetic
tape, flexible disk, and the like), and a storage apparatus
such as a disk unit that is embedded in a computer sys-
tem. In addition, it is assumed that the "computer-read-
able recording medium" includes dynamic retention of a
program for a short time similar to a communication line
in a case of transmitting a program over a communication
line, for example, a network such as Internet or a com-
munication line such as a telephone line, and retention
of the program for a predetermined time similar to a vol-
atile memory inside a computer system that becomes a
server or a client in the case of the dynamic retention.
[0239] In addition, the program may be configured to
realize a part of the above-described function, or may be
configured to realize the above-described function in a
combination with a program that is already recorded in
a computer system.

[0240] In addition, the respective functional blocks or
characteristics of the mobile-station apparatus 1 and the
base-station apparatus 2 that are used in the respective
embodiments may be implemented or executed by agen-
eral-purpose processor, a digital signal processor (DSP),
an application-specific integrated circuit (ASIC), and a
field programmable gate array signal (FPGA) which are
designed to execute the above-described function, other
programmable logic apparatuses, discrete gates or tran-
sistor logics, discrete hardware components, or a com-
bination of these. As the general-purpose processor, a
microprocessor is possible, but this processor may be a
processor, a controller, a micro controller, or a state ma-
chine of an existing type.

[0241] The processor may be mounted as a combina-
tion of a computing apparatus. For example, a combina-
tion of a configuration of a DSP and a microprocessor, a
plurality of microprocessors, one or more of a microproc-
essor connected to a DSP core, or other configurations
may be mounted.

[0242] Hereinbefore, the embodiments of the invention
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have been described in detail with reference to specific
examples, but it is apparent that the claims of the inven-
tion are not limited to the specific examples.

Reference Signs List
[0243]

1: Mobile-station apparatus

2: Base-station apparatus

11 to 13: Transmission apparatus
21 to 23: Reception apparatus
101, 201: Reception unit

102, 202: Demodulation unit

103, 203: Decoding unit

104: Measurement processing unit
105, 204: Control unit

106: Random access control unit
107, 205: Coding unit

108, 206: Modulation unit

109, 207: Transmission unit

110: Timing management unit
111, 208: Higher layer

209: Network signal transmission and reception unit

Claims

1. Aterminal apparatus (1) configured to communicate
with a base station apparatus (2) by aggregating a
plurality of cells, the terminal apparatus (1) compris-
ing:

a control unit (105) configured to:

configure an uplink transmission timing group to
which the cells belong and which includes a tim-
ing reference cell, on the basis of a configuration
of a transmission timing group which includes a
group identifier that identifies the uplink trans-
mission timing group to which the cells belong
and a transmission timing timer which indicates
available time of an uplink transmission timing
of the cells in the group, the configuration being
notified by the base station apparatus (2), and
release the configuration of the transmission
timing group corresponding to the group, in a
case where the timing reference cell used as a
reference of the uplink transmission timing does
not exist in the group due to a modification of a
cell configuration on the basis of a message,
wherein the message is transmitted from the
base station apparatus (2) and indicates an in-
struction of modification of the cells in the group.

2. The terminal apparatus (1) according to Claim 1,
wherein
the timing reference cell is a secondary cell in a cell
group constituted by cells having the same uplink
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transmission timing, and the message is a message
that instructs release of the secondary cell.

A base station apparatus (2) configured to commu-
nicate with a terminal apparatus (1) by aggregating
a plurality of cells, the base station apparatus (2)
comprising:

a control unit (204) configured to:

transmit, in a case of giving an instruction of an
uplink transmission timing group to which the
cells belong and which includes a timing refer-
ence cell, a configuration of the transmission
timing group which includes a group identifier
that identifies the group and a transmission tim-
ing timer that indicates available time of an up-
link transmission timing of the cells in the group,
to the terminal apparatus, and

release the configuration of the transmission
timing group corresponding to the group, in a
case where the timing reference cell used as a
reference of the uplink transmission timing does
not exist in the group due to a modification of a
cell configuration by the terminal apparatus (1)
on the basis of a message transmitted by the
base station apparatus (2) which indicates an
instruction of modification of the cells in the

group.

4. The base station apparatus (2) according to Claim

3, wherein

the timing reference cell is a secondary cell in a cell
group constituted by cells having the same uplink
transmission timing, and the message is a message
that instructs release of the secondary cell.

A communication method of a terminal apparatus (1)
that communicates with a base station apparatus (2)
by aggregating a plurality of cells, comprising:

a step of configuring an uplink transmission tim-
ing group to which the cells belong and which
includes a timing reference cell, on the basis of
a configuration of a transmission timing group
which includes a group identifier that identifies
the uplink transmission timing group to which
the cells belong and a transmission timing timer
that indicates available time of an uplink trans-
mission timing of the cells in the group, the con-
figuration being notified by the base station ap-
paratus (2); and

a step of releasing the configuration of the trans-
mission timing group corresponding to the
group, in a case where the timing reference cell
used as a reference of the uplink transmission
timing does not exist in the group due to a mod-
ification of a cell configuration on the basis of a
message, wherein the message is transmitted
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from the base station apparatus (2) and indi-
cates an instruction of modification of the cells
in the group.

6. A communication method of a base station appara-

tus (2) that communicates with a terminal apparatus
(1) by aggregating a plurality of cells, comprising:

a step of transmitting, in a case of giving an in-
struction of an uplink transmission timing group
to which the cells belong and which includes a
timing reference cell, a configuration of the
transmission timing group which includes a
group identifier that identifies the group and a
transmission timing timer that indicates availa-
ble time of an uplink transmission timing of the
cells in the group, to the terminal apparatus; and
a step of releasing the configuration of the trans-
mission timing group corresponding to the
group, in a case where the timing reference cell
used as a reference of the uplink transmission
timing does not exist in the group due to a mod-
ification of a cell configuration by the terminal
apparatus (1) on the basis of a message trans-
mitted by the base station apparatus (2) which
indicates an instruction of modification of the
cells in the group.

An integrated circuit that is installed in a terminal
apparatus (1) that communicates with a base station
apparatus (2) by aggregating a plurality of cells, the
integrated circuit; configured to allow the terminal
apparatus (1) to execute a series of functions com-
prising:

a function of configuring an uplink transmission
timing group to which the cells belong and which
includes a timing reference cell, on the basis of
a configuration of a transmission timing group
which includes a group identifier that identifies
the uplink transmission timing group to which
the cells belong and a transmission timing timer
that indicates available time of an uplink trans-
mission timing of the cells in the group, the con-
figuration being notified by the base station ap-
paratus (2); and

a function of releasing the configuration of the
transmission timing group corresponding to the
group, in a case where the timing reference cell
used as a reference of the uplink transmission
timing does not exist in the group due to a mod-
ification of a cell configuration on the basis of a
message, wherein the message is transmitted
from the base station apparatus (2) and indi-
cates an instruction of modification of the cells
in the group.

8. Anintegrated circuit thatis installed in a base station
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apparatus (2) that communicates with a terminal ap-
paratus (1) by aggregating a plurality of cells, the
integrated circuit configured to allow the base station
apparatus (2) to execute a series of functions com-
prising:

a function of transmitting, in a case of giving an
instruction of an uplink transmission timing
group to which the cells belong and which in-
cludes a timing reference cell, a configuration of
the transmission timing group which includes a
group identifier that identifies the group and a
transmission timing timer that indicates availa-
ble time of an uplink transmission timing of the
cells in the group, to the terminal apparatus; and
a function of releasing the configuration of the
transmission timing group corresponding to the
group, in a case where the timing reference cell
used as a reference of the uplink transmission
timing does not exist in the group due to a mod-
ification of a cell configuration by the terminal
apparatus (1) on the basis of a message trans-
mitted by the base station apparatus (2) which
indicates an instruction of modification of the
cells in the group.

Patentanspriiche

1.

Endgeratevorrichtung (1), die konfiguriert ist, durch
Aggregieren einer Mehrzahl von Zellen mit einer Ba-
sisstationsvorrichtung (2) zu kommunizieren, wobei
die Endgeratevorrichtung (1) umfasst:

eine Steuer- bzw. Regeleinheit (105), die konfiguriert
ist zum:

Konfigurieren einer Uplink-Transmissions-Ti-
ming-Gruppe, der die Zellen angehdren und die
eine Timing-Referenzzelle beinhaltet, auf der
Basis einer Konfiguration einer Transmissions-
Timing-Gruppe, die einen Gruppenidentifikator
bzw. eine Gruppenkennung, der bzw. die die
Uplink-Transmissions-Timing-Gruppe identifi-
ziert, der die Zellen angehdren, und einen
Transmissions-Timing-Timer beinhaltet, der ei-
ne verfligbare Zeit eines Uplink-Transmissions-
Timings der Zellen in der Gruppe angibt, wobei
die Konfiguration von der Basisstationsvorrich-
tung (2) benachrichtigt bzw. gemeldet wird, und
Freigeben der Konfiguration der Transmissions-
Timing-Gruppe, entsprechend der Gruppe, falls
die Timing-Referenzzelle, die als eine Referenz
des Uplink-Transmissions-Timings verwendet
wird, aufgrund einer Modifikation einer Zellen-
konfiguration auf der Basis einer Nachricht nicht
in der Gruppe existiert, wobei die Nachricht von
der Basisstationsvorrichtung (2) Ubertragen
wird und eine Anweisung zur Modifikation der
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Zellen in der Gruppe angibt.

Endgeratevorrichtung (1) nach Anspruch 1, wobei
die Timing-Referenzzelle eine Sekundarzelle in ei-
ner Zellengruppe ist, die aus Zellen mit demselben
Uplink-Transmissions-Timing gebildet ist, und die
Nachricht eine Nachrichtist, welche die Freigabe der
Sekundarzelle anweist.

Basisstationsvorrichtung (2), die konfiguriert ist, mit
einer Endgeratevorrichtung (1) durch Aggregieren
einer Mehrzahl von Zellen zu kommunizieren, wobei
die Basisstationsvorrichtung (2) umfasst:

eine Steuer-bzw. Regeleinheit (204), die konfiguriert
ist zum:

Ubertragen, falls eine Anweisung einer Uplink-
Transmissions-Timing-Gruppe gegeben wird,
der die Zellen angehdéren und die eine Timing-
Referenzzelle beinhaltet, einer Konfiguration
der Transmissions-Timing-Gruppe, die einen
Gruppenidentifikator bzw. eine Gruppenken-
nung, der bzw. die die Gruppe identifiziert, und
einen Transmissions-Timing-Timer beinhaltet,
der eine verfiigbare Zeit eines Uplink-Transmis-
sions-Timings der Zellen in der Gruppe angibt,
an die Endgeratevorrichtung, und

Freigeben der Konfiguration der Transmissions-
Timing-Gruppe, entsprechend der Gruppe, falls
die Timing-Referenzzelle, die als eine Referenz
des Uplink-Transmissions-Timings verwendet
wird, aufgrund einer Modifikation einer Zellen-
konfiguration durch die Endgeratevorrichtung
(1) auf der Basis einer von der Basisstationsvor-
richtung (2) Ubertragenen Nachricht, die eine
Anweisung zur Modifikation der Zellen in der
Gruppe angibt, nicht in der Gruppe existiert.

Basisstationsvorrichtung (2) nach Anspruch 3, wo-
bei die Timing-Referenzzelle eine Sekundarzelle in
einer Zellengruppe ist, die aus Zellen mit demselben
Uplink-Transmissions-Timing gebildet ist, und die
Nachricht eine Nachrichtist, welche die Freigabe der
Sekundarzelle anweist.

Kommunikationsverfahren einer Endgeratevorrich-
tung (1), die durch Aggregieren einer Mehrzahl von
Zellen mit einer Basisstationsvorrichtung (2) kom-
muniziert, umfassend:

einen Schritt des Konfigurierens einer Uplink-
Transmissions-Timing-Gruppe, der die Zellen
angehoéren und die eine Timing-Referenzzelle
beinhaltet, auf der Basis einer Konfiguration ei-
ner Transmissions-Timing-Gruppe, die einen
Gruppenidentifikator bzw. eine Gruppenken-
nung, der bzw. die die Uplink-Transmissions-Ti-
ming-Gruppe identifiziert, der die Zellen ange-
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héren, und einen Transmissions-Timing-Timer
beinhaltet, der eine verfiigbare Zeit eines
Uplink-Transmissions-Timings der Zellen in der
Gruppe angibt, wobei die Konfiguration durch
die Basisstationsvorrichtung (2) benachrichtigt
bzw. gemeldet wird; und

einen Schritt des Freigebens der Konfiguration
der Transmissions-Timing-Gruppe, entspre-
chend der Gruppe, falls die Timing-Referenzzel-
le, die als eine Referenz des Uplink-Transmis-
sions-Timings verwendet wird, aufgrund einer
Modifikation einer Zellenkonfiguration auf der
Basis einer Nachricht nicht in der Gruppe exis-
tiert, wobei die Nachricht von der Basisstations-
vorrichtung (2) bertragen wird und eine Anwei-
sung zur Modifikation der Zellen in der Gruppe
angibt.

Kommunikationsverfahren einer Basisstationsvor-
richtung (2), die durch Aggregieren einer Mehrzahl
von Zellen mit einer Endgeréatevorrichtung (1) kom-
muniziert, umfassend:

einen Schritt des Ubertragens einer Konfigura-
tion der Transmissions-Timing-Gruppe, die ei-
nen Gruppenidentifikator bzw. eine Gruppen-
kennung, der bzw. die die Gruppe identifiziert,
und einen Transmissions-Timing-Timer bein-
haltet, der eine verfiigbare Zeit eines Uplink-
Transmissions-Timings der Zellen in der Grup-
pe angibt, an die Endgeratevorrichtung, falls ei-
ne Anweisung einer Uplink-Transmissions-Ti-
ming-Gruppe gegeben wird, der die Zellen an-
gehdren und die eine Timing-Referenzzelle be-
inhaltet; und

einen Schritt des Freigebens der Konfiguration
der Transmissions-Timing-Gruppe, entspre-
chend der Gruppe, falls die Timing-Referenzzel-
le, die als eine Referenz des Uplink-Transmis-
sions-Timings verwendet wird, aufgrund einer
Modifikation einer Zellenkonfiguration durch die
Endgeratevorrichtung (1) auf der Basis einer
von der Basisstationsvorrichtung (2) Gbertrage-
nen Nachricht, die eine Anweisung der Modifi-
kation der Zellen in der Gruppe angibt nicht in
der Gruppe existiert.

Integrierter Schaltkries, der in einer Endgeratevor-
richtung (1) installiertist, die durch Aggregieren einer
Mehrzahl von Zellen mit einer Basisstationsvorrich-
tung (2) kommuniziert, wobei der integrierte Schalt-
kreis konfiguriert ist, der Endgeratevorrichtung (1)
zu erlauben, eine Reihe von Funktionen auszufiih-
ren, umfassend:

eine Funktion des Konfigurierens einer Uplink-
Transmissions-Timing-Gruppe, der die Zellen
angehoren und die eine Timing-Referenzzelle
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beinhaltet, auf der Basis einer Konfiguration ei-
ner Transmissions-Timing-Gruppe, die einen
Gruppenidentifikator bzw. eine Gruppenken-
nung, der bzw. die die Uplink-Transmissions-Ti-
ming-Gruppe identifiziert, der die Zellen ange-
héren, und einen Transmissions-Timing-Timer
beinhaltet, der eine verfiigbare Zeit eines
Uplink-Transmissions-Timings der Zellen in der
Gruppe angibt, wobei die Konfiguration durch
die Basisstationsvorrichtung (2) benachrichtigt
bzw. gemeldet wird; und

eine Funktion des Freigebens der Konfiguration
der Transmissions-Timing-Gruppe, entspre-
chend der Gruppe, falls die Timing-Referenzzel-
le, die als eine Referenz des Uplink-Transmis-
sions-Timings verwendet wird, aufgrund einer
Modifikation einer Zellenkonfiguration auf der
Basis einer Nachricht nicht in der Gruppe exis-
tiert, wobei die Nachricht von der Basisstations-
vorrichtung (2) Ubertragen wird und eine Anwei-
sung zur Modifikation der Zellen in der Gruppe
angibt.

Integrierter Schaltkreis, der in einer Basisstations-
vorrichtung (2) eingebaut ist, die mit einer Endgera-
tevorrichtung (1) durch Aggregieren einer Mehrzahl
von Zellen kommuniziert, wobei der integrierte
Schaltkreis konfiguriert ist, der Basisstationsvorrich-
tung (2) zu erlauben, eine Reihe von Funktionen aus-
zufihren, umfassend:

eine Funktion des Ubertragens der die Zellen
angehoéren und die eine Timing-Referenzzelle
beinhaltet, einer Konfiguration der Transmissi-
ons-Timing-Gruppe, die einen Gruppenidentifi-
kator bzw. eine Gruppenkennung, der bzw. die
die Gruppe identifiziert, und einen Transmissi-
ons-Timing-Timer beinhaltet, der eine verfiigba-
re Zeit eines Uplink-Transmissions-Timings der
Zellen in der Gruppe angibt, an die Endgerate-
vorrichtung, falls eine Anweisung einer Uplink-
Transmissions-Timing-Gruppe gegeben wird;
und

eine Funktion des Freigebens der Konfiguration
der Transmissions-Timing-Gruppe, entspre-
chend der Gruppe, falls die Timing-Referenzzel-
le, die als eine Referenz des Uplink-Transmis-
sions-Timings verwendet wird, aufgrund einer
Modifikation einer Zellenkonfiguration durch die
Endgeratevorrichtung (1) auf der Basis einer
von der Basisstationsvorrichtung (2) Gbertrage-
nen Nachricht, die eine Anweisung der Modifi-
kation der Zellen in der Gruppe angibt nicht in
der Gruppe existiert.
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Revendications

Appareil de terminal (1) configuré pour communi-
quer avec un appareil de station de base (2) en agré-
gant une pluralité de cellules, I'appareil de terminal
(1) comprenant :

un module de commande (105) configuré pour :

configurer un groupe de cadences de transmis-
sion de liaison montante auquel les cellules ap-
partiennent et qui inclut une cellule de référence
de cadence en fonction d’'une configuration d’'un
groupe de cadences de transmission qui inclut
un identifiant de groupe qui identifie le groupe
de cadences de transmission de liaison mon-
tante auquel les cellules appartiennent et un ca-
denceur de cadence de transmission quiindique
I'heure disponible d’'une cadence de transmis-
sion de liaison montante des cellules dans le
groupe, la configuration étant notifiée par I'ap-
pareil de station de base (2), et

libérer la configuration du groupe de cadences
de transmission correspondant au groupe au
cas ou la cellule de référence de cadence utili-
sée comme référence de la cadence de trans-
mission de liaison montante n’existe pas dans
le groupe en raison d’'une modification d'une
configuration de cellule en fonction d’'un messa-
ge, dans lequel le message est transmis de I'ap-
pareil de station de base (2) et indique une ins-
truction de modification des cellules dans le
groupe.

Appareil de terminal (1) selon la revendication 1,
dans lequel

la cellule de référence de cadence est une cellule
secondaire dans un groupe de cellules constitué par
des cellules ayantlaméme cadence de transmission
de liaison montante, et le message est un message
qui instruit de la libération de la cellule secondaire.

Appareil de station de base (2) configuré pour com-
muniquer avec un appareil de terminal (1) en agré-
gant une pluralité de cellules, I'appareil de station de
base (2) comprenant :

un module de commande (204) configuré pour :

transmettre, dans un cas ou estdonnée une ins-
truction d’'un groupe de cadences de transmis-
sion de liaison montante auquel les cellules ap-
partiennent et qui inclut une cellule de référence
de cadence, une configuration du groupe de ca-
dences de transmission qui inclut un identifiant
de groupe qui identifie le groupe etun cadenceur
de cadence de transmission qui indique I'heure
disponible d’'une cadence de transmission de
liaison montante des cellules dans le groupe, a
I'appareil de terminal, et
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libérer la configuration du groupe de cadences
de transmission correspondant au groupe au
cas ou la cellule de référence de cadence utili-
sée comme référence de la cadence de trans-
mission de liaison montante n'existe pas dans
le groupe en raison d’'une modification d'une
configuration de cellule par'appareil de terminal
(1) en fonction d’'un message transmis par I'ap-
pareil de station de base (2) qui indique une ins-
truction de modification des cellules dans le
groupe.

Appareil de station de base (2) selonlarevendication
3, dans lequel la cellule de référence de cadence est
une cellule secondaire dans un groupe de cellules
constitué par des cellules ayant la méme cadence
de transmission de liaison montante, et le message
est un message qui instruit de la libération de la cel-
lule secondaire.

Procédé de communication d’un appareil de terminal
(1) qui communique avec un appareil de station de
base (2) en agrégant une pluralit¢ de cellules,
comprenant :

une étape consistant a configurer un groupe de
cadences de transmission de liaison montante
auquel les cellules appartiennent et qui inclut
une cellule de référence de cadence en fonction
d’une configuration d’'un groupe de cadences de
transmission qui inclut un identifiant de groupe
qui identifie le groupe de cadences de transmis-
sion de liaison montante auquel les cellules ap-
partiennent et un cadenceur de cadence de
transmission qui indique I'heure disponible
d’'une cadence de transmission de liaison mon-
tante des cellules dans le groupe, la configura-
tion étant notifiée par I'appareil de station de ba-
se (2); et

une étape consistant a libérer la configuration
du groupe de cadences de transmission corres-
pondant au groupe au cas ou la cellule de réfé-
rence de cadence utilisée comme référence de
la cadence de transmission de liaison montante
n’existe pas dans le groupe en raison d’'une mo-
dification d’une configuration de cellule en fonc-
tion d’'un message, dans lequel le message est
transmis de I'appareil de station de base (2) et
indique une instruction de modification des cel-
lules dans le groupe.

Procédé de communication d’un appareil de station
de base (2) qui communique avec un appareil de
terminal (1) en agrégant une pluralité de cellules,
comprenant :

une étape consistant a transmettre, dans un cas
ou est donnée une instruction d’un groupe de
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cadences de transmission de liaison montante
auquel les cellules appartiennent et qui inclut
une cellule de référence de cadence, une con-
figuration du groupe de cadences de transmis-
sion qui inclut un identifiant de groupe qui iden-
tifie le groupe et un cadenceur de cadence de
transmission qui indique I'heure disponible
d’'une cadence de transmission de liaison mon-
tante des cellules dans le groupe, a l'appareil
de terminal ; et

une étape consistant a libérer la configuration
du groupe de cadences de transmission corres-
pondant au groupe au cas ou la cellule de réfé-
rence de cadence utilisée comme référence de
la cadence de transmission de liaison montante
n’existe pas dans le groupe en raison d’'une mo-
dification d’une configuration de cellule par I'ap-
pareil de terminal (1) en fonction d’'un message
transmis par I'appareil de station de base (2) qui
indique une instruction de modification des cel-
lules dans le groupe.

7. Circuit intégré qui est installé dans un appareil de
terminal (1) qui communique avec un appareil de
station de base (2) en agrégant une pluralité de cel-
lules, le circuit intégré étant configuré pour permettre
a 'appareil de terminal (1) d’exécuter une série de
fonctions comprenant :

une fonction consistant a configurer un groupe
de cadences de transmission de liaison mon-
tante auquel les cellules appartiennent et qui in-
clut une cellule de référence de cadence en
fonction d’une configuration d’'un groupe de ca-
dences de transmission qui inclut un identifiant
de groupe qui identifie le groupe de cadences
de transmission de liaison montante auquel les
cellules appartiennent et un cadenceur de ca-
dence de transmission qui indique I'heure dis-
ponible d’'une cadence de transmission de
liaison montante des cellules dans le groupe, la
configuration étant notifiée par I'appareil de sta-
tion de base (2) ; et

une fonction consistant a libérer la configuration
du groupe de cadences de transmission corres-
pondant au groupe au cas ou la cellule de réfé-
rence de cadence utilisée comme référence de
la cadence de transmission de liaison montante
n’existe pas dans le groupe en raison d’'une mo-
dification d’une configuration de cellule en fonc-
tion d’'un message, dans lequel le message est
transmis de I'appareil de station de base (2) et
indique une instruction de modification des cel-
lules dans le groupe.

8. Circuit intégré qui est installé dans un appareil de
station de base (2) qui communique avec un appareil
de terminal (1) en agrégant une pluralité de cellules,
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le circuit intégré étant configuré pour permettre a
I'appareil de station de base (2) d’exécuter une série
de fonctions comprenant :

une fonction consistant a transmettre, dans un
cas ou est donnée une instruction d’un groupe
de cadences de transmission de liaison mon-
tante auquel les cellules appartiennent et qui in-
clut une cellule de référence de cadence, une
configuration du groupe de cadences de trans-
mission qui inclut un identifiant de groupe qui
identifie le groupe et un cadenceur de cadence
de transmission qui indique I'heure disponible
d’'une cadence de transmission de liaison mon-
tante des cellules dans le groupe, a I'appareil
de terminal ; et

une fonction consistant a libérer la configuration
du groupe de cadences de transmission corres-
pondant au groupe au cas ou la cellule de réfé-
rence de cadence utilisée comme référence de
la cadence de transmission de liaison montante
n’existe pas dans le groupe en raison d’'une mo-
dification d’une configuration de cellule par I'ap-
pareil de terminal (1) en fonction d’'un message
transmis par I'appareil de station de base (2) qui
indique une instruction de modification des cel-
lules dans le groupe.
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FIG. 3
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FIG. 10
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FIG. 11
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FIG. 16
MOBILE-STATION BASE-STATION
APPARATUS 1 APPARATUS 2
PHYSICAL RANDOM ACCESS CHANNEL
S1
RANDOM ACCESS RESPONSE
S2
HIGHER LAYER MESSAGE
S3
CONTENTION RESOLUTION
g
)
S4
FIG. 17
MOBILE-STATION ' BASE-STATION
APPARATUS 1 APPARATUS 2
- ALLOCATE RANDOM ACCESS PREAMBLE
)
S11
PHYSICAL RANDOM ACCESS CHANNEL -
)
S12
- RANDOM ACCESS RESPONSE
)
S13

47




EP 2 800 428 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Non-patent literature cited in the description

Discussion on TAT and TAG handling. 3GPP Draft,
R2-115783. 3rd Generation Partnership Project
(3GPP), 07 November 2011 [0008]

Signalling for the TA Group Management. HUAWEI
et al. 3GPP Draft, R2-115827. 3rd Generation Part-
nership Project (3GPP), 08 November 2011 [0009]

Signaling for TAG configuration. CATT. 3GPP Draft,
R2-115791. 3rd Generation Partnership Project
(3GPP), 08 November 2011 [0010]

TA group management. ALCATEL-LUCENT et al.
3GPP Draft, R2-116181. 3rd Generation Partnership
Project (3GPP), 07 November 2011 [0011]

48

Reference for Timing and Path loss with TAG man-
agement. PANTECH. 3GPP Draft, R2-116045. 3rd
Generation Partnership Project (3GPP), 08 Novem-
ber 2011 [0012]

R2-101567, NTT DOCOMO, 3GPP TSG-RAN
WG2#69, 22 February 2010 [0013]

3GPP TSG-RAN WG2#76. Nokia Corporation, 14
November 2011 [0013]

3GPP TSG-RAN WG2#75 bis. HT mMobile Inc, 10
October 2011 [0013]



	bibliography
	description
	claims
	drawings
	cited references

